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j,y* i ti n „ öji j ^ >i i t a *< n JjM jU u t Ui.a «i jJluoI ji ^jA\ I4I1 j \ j V <lijI \a ji^-A elements jxai \% 11 

.<uoäj ^jjJi jjjUI l$j atoms oijUi 


1 

H 




2 

He 

m 

4 

B‘? 


5 

B 

6 

C 

7 

N 

8 

O 

9 

F 

10 

Ne 

s 

12 

Mg 

13 

AI 

14 

SI 

15 

P 

16 

S 

17 

Cl 

18 

Ar 

[Tl 

20 

Ca 

21 

Se 

22 

Tl 

23 

V 

24 

Cr 

25 

Mn 

26 

Fe 

27 

Co 

28 

Ni 

29 

Cu 

30 

Zn 

31 

Ga 

32 

Ge 

33 

As 

34 

Se 

35 

Br 

36 

Kr 


33 

Sr 

39 

Y 

40 

Zr 

41 

Nb 

42 

Mo 

43 

Te 

44 

Ru 

45 

Rh 

46 

Pd 

47 

Ag 

48 

Cd 

49 

In 

50 

Sn 

51 

Sb 

52 

Te 

53 

1 

54 

Xe 

S 

56 

8a 



72 

Hf 

73 

Ta 

74 

W 

75 

Re 

76 

Os 

77 

lr 

78 

Pt 

79 

Au 

80 

Hg 

81 

Tl 

82 

Pb 

83 

Bi 

84 

Po 

85 

At 

86 

Rn 

s 

83 

R.a 




104 

Rf 

105 

Db 

106 

Sg 

107 

Bh 

108 

Hs 

109 

Mt 

110 

Ds 

111 

Rg 

112 

Uub 

113 

Uut 

114 

Uuq 

115 

Uup 

116 

Uuh 

117 

Uus 

118 

Uuo 
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cJ JiiilfJ 

57 

La 

58 

Ce 

59 

Pr 

60 

Nd 

61 

Pm 

62 

Sm 

63 

Eu 

64 

Gd 

65 

Tb 

66 

Dy 

67 

Ho 

68 

Er 

69 

Tm 

70 

Yb 

71 

Lu 


89 

Ac 

90 

Th 

91 

Pa 

92 

U 

93 

Np 

94 

Pu 

95 

Am 

96 

Cm 

97 

Bk 

98 

Cf 

99 

Es 

100 

Fm 

101 

Md 

102 

No 

103 

Lr 
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dUL±J& J-UI j^sLlxJI 
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j^LuJI daGj .nuclear reactors L»j^ill oM^LUI jl particle accelerators oLl» 3 =JI oU^o Jlo 
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jjbua VJIj jjLslaJI 

jl m©t 3 .IS fj jLjl-o o 1 j^LlxU c 

.non-metals jjbu V 

* •*'* ' b 

^Ic. IMlJ L$_l£ O j > ux ^ Vlj 

W^b ,4 9 i \ L 11 ^_a 6 J3-330JI j-^al \ jtJl 

L yj\ ^ \ llj J-j J ^...11 (J-Lo ^jLä-ö ^ ^ 

H ^ ^jJLsLA Vj < A.ur\flJI^ t _i_A jJI^ 

Lh^JJ^b U3iAb 


a y*i « a t< Il jJI 

symbols j^al i* 11 J j ^ ^ 

c- f- 

^«o 3 - 03 JI «. 4 11 *i i>^ . l—^—> 1 — g-jju I 3 --o |^3 *\ < 1 > > 

f- 

t, I ■ * » l—o 6 J l-C^ * (j i * * ^ v3 ^ *“^3^ 

- *—äj^JIj Jä^JLj J^VI 

3~ j) ^ >4 11 U> -x 1 l_i - - *1^3 (_jj. 

jLoJ_£ ^—o j-^ucal \ X 11 4-1—o_ujl ^ l r> : 


A_ii-ol ^03 .A-ljLoJI 3I A_aÄ_x 3 V 3I 4 -J^jj 1 ^ J 
: j_t-a l_LxJ I A-jJt 1 j o j ^ 11 jj—ojJI 

jj^JI <(H) <( 0 ) o 

.(Au) ^a jJI <(Fe) 


jinl \% 11 

" J< 3 s^LoJI ^Ixj jj J-A cuo. !A-o_jjiJI A-pLi^JI <30 (H) clhH^JJ 

J 4. ^ ^ 1 1 j, VI Jjlll 14 -oj^Ul <±iLijJI ^-O (Cl) jj-l^JI 31^1 

/XaJljjl O"U- 0 (Br) ^jj-dl 3i^l 

<Lujji*JI > I >3 lf. a_j_>LoJVI a o K11 ^j-o (Co) Cj-11-^3^-11 31^1 

. Ur^\ J tc ^JlXj A-ao^xä A_jJ»L>j_j A ^K (Af) <j 3 £.jVI 
,^-Aj ■ lA aII 4 AJ \ o 11 <Lj_j Jjuu&uuj j lxj VI A ol<JI f^yO (Au) cj-A jJI j-oj 31^1 
1 \ a 1 \ > \ \ 1 ^.n I (Se) L^jujJ I j 1 *1 e _ v^ 3j 

■L-aLio^jK^V ^-1 jUI ^.ujVI ^_äj aJj^ <s -^ ^.Vl Idfo (Tm) ^^JjUI 

.Lijjl ^1 A^ia*xj ^uwVI Ll^ (EU) ^o_»jjjVI ^ou*j 
■ JXUJ 3jLo ^aajL-oa^JI ^jiiLuI^oJI ^30 ^_Aj ^1 ^«jVI I jf.? (P°) 

4 A > 1 1 4 \ \ 1 \ j 1 11 ^_a J A 4 II ^J«|J lj<*J A Uxi\ ^JLU VI Ij^ i (Bo) ^30-loXuAiJ I ^.A-UJ 

o- jJ j öj-*+*j (LI) f^nb^b (NP)^ (F u ) 

JILI Hg 33^1 >j ^A* c> ^ Mercury "3^^" ^ 

4 \\ 1 ... 1 1 4 . 4 1 1 ^ \ \ A 4 >\ t 1 V-lI A—al^JI 

(5jL-°J 3hH (^i ^**iVI lAfo (Cm) ^3^ 

.3^ ^l-la^VI ^JLsJI ^Jl a * «aa > ^x*jVI I (Fm) ^3303-^JI 

\ 1 " f~,,\ \ I O3J-II ^_j-ll. A j<m (ES) ^30-10 1 —ixLlIj VI ^a uj 
t a t 1 1 ._\\ a J ^Jl^ A iui > (Md) ^3 jJlJ J^-aJI ^-o-uj^ 


4 -Lo-ujI jjl tA 4 
oLoJ^ 


^Ul 


A_jjLojjj 


oLoJx 4Lo<ul 


















u^cn U ..\u 


18 VIII A 


unurquadium 

114 

Uuq 


erbium 

68 

thulium 

69 

ytterblum 

70 

lutetium 

71 

Er 

Tm 

Yb 

Lu 

167.26 

168.93 

170.04 

174.97 

fermium 

100 

mendeievium 

101 

nobelium 

102 

lavvrencium 

103 

Fm 

Md 

No 

Lr 

[257] 

[258] 

[259] 

[262] 


13 IIIA 

KIVA 

15 V A 

16 VI A 

17 VII A 

helium 

2 

He 

4.0026 

boron 

carbon 

nitrogen 

oxygen 

fluorine 

neon 

5 

6 

7 

8 

9 

10 

B 

c 

N 

O 

F 

Ne 

10.811 

12.011 

14.007 

15.999 

18.998 

20.180 

iluminium 

Silicon 

phosphorus 

sulfur 

chlorine 

argon 

13 

14 

15 

16 

17 

18 

AI 

Si 

P 

S 

Cl 

Ar 

26.982 

28.086 

30.974 

32.065 

35.453 

39.948 

gallium 

germanium 

arsenic 

selenium 

bromine 

krypton 

31 

32 

33 

34 

35 

36 

Ga 

Ge 

As 

Se 

Br 

Kr 

69.723 

72.31 

74.922 

78.96 

79.904 

83.80 

-ndium 

tin 

antimony 

tellurium 

iodine 

xenon 

49 

50 

51 

52 

53 

54 

In 

Sn 

Sb 

Te 

1 

Xe 

114.82 

118.71 

121.76 

127.60 

126.90 

131.29 

thallium 

lead 

bismuth 

polonium 

astatine 

radon 

81 

82 

83 

84 

85 

86 

Tl 

Pb 

Bi 

Po 

At 

Rn 

204.38 

207.2 

208.98 

T2091 

[210] 

T2221 


jjLauaJI 

^ alkali metals ^jUJI ^ 
5j-j j_L j-^aLix. l5 _aj <( 5 jjUI H (1 A) 
cj-aj c 5 j^^I ^jLx^JI ^ Jäi aJLa^ oIj JxLalll 
< ^ j_j j j-uäI I j <^j_UlUJI :a_jj_1_LJI ^ jL_s—o_1I a_LL-oI 

•f J^UjUj 

«LyJiLII Aj^jVI olj- 1 ^ 

alkaline earth metals UjlUI i^sVl ol>U 
<J>J^JJ *(5jjU Jj^l e5-^ (2A) Uj-c^UI 
^ oLjj^>i^JVI (^-o Ujj UjJjLII i_j 3 »^l UjU 3 -° 

3-°^5 • *•—•*^ }^ ^-o^l Jj)-o ^LUI v ^ j I A 1 1 4 t a >U 

t ^ J) J I J t 1 1 ! A_j^_l_aJ I 4_j^_>VI Cl) 1^ I Q ^ 1 f 4 1 ^ ^ V | 


‘fJO 


UI 


'j ‘f j^-> j L*UIj j^UlUlj < ±jj>y ±\x a 1 1j 


UlLäljVl j-uoLuUI 

UdJ transition elements Uliini jj-öLIaJI 

L5 _lx (8B) Ll j> ^ ^ ^ 1 1 (2B) a_c j. A^k -n II 3-0 

3L-»j j JoLHj jo-öUJI ö j-A 3^j .(^jjjJI JjjUI 

aJjLoI 3 ^J .aULc AUL_)^£^ 4 v 1 0 1 aULc 3 U q 
( J-) J ^k 1 1^ IX 1 A II ^ ‘ I t 11 4 \ 11 0 ~\ i VI \ 9 I I 

< (^-ilLxLA-lU 1^ j 4 < 11^ <ciL>3-ll ^ <3^—i_UI^ <dU_> J) ^ l lj) 

<<_j-A jJlj < 33 MJ I j 


21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

Se 

Ti 

V 

Cr 

Mn 

Fe 

Co 

Ni 

Cu 

Zn 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

Y 

Zr 

Nb 

Mo 

Te 

Ru 

Rh 

Pd 

A g 

Cd 


72 

73 

74 

75 

76 

77 

78 

79 

80 


Hf 

Ta 

W 

Re 

Os 

lr 

Pt 

Au 

Hg 


104 

105 

106 

107 

108 

109 

HO 

III 

112 


Rf 

Db 

Sg 

Bh 

Hs 

Mt 

Ds 

R g 

Cp 


II 

Na 


37 

Rb 


55 

Cs 


87 

Fr 


4 

Be 


12 

Mg 


20 

Ca 


38 

Sr 


56 

Ba 


iSJ3 J JJj' 

L JU < ft p-L-o-iUI ^Jlx 

Jjl j_» Dmitri Mendeleev 
U j <jl—1869 a.. \ uj L_1_ju_L1 

c>Lcl$ * \ u t\ oLo^Lc ^ % Jj.\ ^ 11 
3 ^-» ^^aluJI 3 ^ j -a^I I 3 *^ ija-^Udl 3 ^ 

^JauJ .Ujlö 3 - 0 J ^ JÄ_A Cj-Ul£l 

o* ^ x } 

(^_Lc ^UI ojj-UI l^jjUI Jj a ^ I l 

.(Jj jJI JJxJI 6jl_3 


j‘^ iC $ S> 1 jULD! 

JH-' 1 » 11 LS- 1 -^ C5JJ J - 11 ^ 

.1 (3 iAi u ^ j .^.1 \ < Il j, - 

l > l -O 1^ jj I "V 11 0 1 \*i t , V -V 

‘chH 1 ^' (jJljl—iJI c> 

jIj 3^$ .( ta jU A, *^l (^j-l [ ^-icVI 3-0 » I ^ 1^ 

• Sjjj jl ['i t j*\ Ljj_»_x LK (_£j jjl jj_s-JI 
Plato 3 > j-l a ^-^l (^-»L^UI U^-tui_UI 3 ^^ 
^ j^ix: iU f> ^ " »I 3-® Jj' 

.^.3 360 <Luu ^Jl 


Uj^^-^l L Qj.i.Koil 


















































































I I A 


hydrogen 

i 

H 







'm II 

, >4 4 gjJI / 1 a 

II 






7^ 


♦♦ 


J % 


1.0079 

2 II A 

, d A IA t A A S 4 . Un 4 

d 4^1 4 A 4< Il yuSl \% H 

. a-v . JakAa «a oeriodic table ,i«aaJI 

lithium 

3 

Li 

6.941 

beryllium 

4 

Be 

9.0122 

^1 AajLaJ-I^JI J ^ II ja-oLIxJI J .^»j jJI 1 j Afrj O-UA^A 

äjlaauj groups <Lz 18 .1^ 1 ^Jl 

4-a J ft Ai II äLalaVI _L.ua < J ä J VLa * / ^ 1 i * Il 1 4&aSf 1 a! m «Vl c. aa 

jaoI \% Il oJ ^AA Qj ^ 

A^aI äVu II AaaI }A\ < \ Il 

ia :periods jijji 

C>lx J)A A ILa jj-öLulU 

sodium 

n 

Na 

magnesium 

12 

Mg 



i»A V 





22.990 

24.305 

3 III B 

4 IV B 

5 VB 

6 VI B 

7 VII B 

8 VIII B 

9 IX B 

10 X B 

Il XI B 

12 XII E 

potassium 

19 

K 

calcium 

20 

Ca 

scandium 

21 

Se 

titanium 

22 

Ti 

vanadium 

23 

V 

chromium 

24 

Cr 

maganese 

25 

Mn 

iron 

26 

Fe 

cobalt 

27 

Co 

nickel 

28 

Ni 

copper 

29 

Cu 

zinc 

30 

Zn 

39.098 

40.078 

44.956 

47.867 

50.942 

51.996 

54.938 

55.845 

58.933 

58.693 

63.546 

65 39 

rubidium 

37 

Rb 

stronium 

38 

Sr 

yttrium 

39 

Y 

zirconium 

40 

Zr 

niobium 

41 

Nb 

molybdenum 

42 

Mo 

technetium 

43 

Te 

ruthenium 

44 

Ru 

rhodium 

45 

Rh 

palladium 

46 

Pd 

Silver 

47 

Ag 

cadmiur 

48 

Cd 

85.468 

87.62 

88.906 

91.224 

92.906 

92.906 

r98i 

101.07 

102.91 

106.42 

107.87 

112.41 

caesium 

55 

Cs 

barium 

56 

Ba 

57-71 

♦ 

hafnium 

72 

Hf 

tantalum 

73 

Ta 

tungsten 

74 

w 

rhenium 

75 

Re 

osmium 

76 

Os 

iridium 

77 

lr 

platinum 

78 

Pt 

gold 

79 

Au 

mercur 

80 

Hg 

132.91 

137.33 


178.49 

180.95 

183.84 

186.21 

190.23 

192.22 

195.08 

196.97 

200.5< 

francium 

87 

Fr 

radium 

88 

Ra 

89-103 

** 

rutherfordiun 

104 

Rf 

dubnium 

105 

Db 

seaborgium 

106 

Sg 

bohrium 

107 

Bh 

hassium 

108 

Hs 

meitnerium 

109 

Mt 

ununnitium 

no 

Uun 

unununium 

m 

Uuu 

ununbiu 

112 

Uul 

[223] 

[226] 


[?6JJ 

T2621 

T2661 

[7641 

T2691 

T2681 

12711 

[2721 

[2771 



★ 

5UUI 

lanthanum 

57 

La 

138.91 

cerium 

58 

Ce 

140.12 

praseodymium 

59 

Pr 

140.91 

neodymium 

60 

Nd 

144.24 

promethium 

61 

Pm 

[145] 

samarium 

62 

Sm 

150.36 

europium 

63 

Eu 

151.96 

gadolinium 

64 

Gd 

157.25 

terbium 

65 

Tb 

158.93 

dysprosium 

66 

Dy 

162.50 

hoin 

6 

H 

164 

AaaLaa MJI 

★★ 

actinium 

thorium 

protactinium 

uranium 

neptunium 

plutonium 

americium 

curium 

berkelium 

caiifomium 

einstei 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

9' 

Ä 1.ui.ii.ll 

2 

Ac 

Th 

Pa 

u 

Np 

Pu 

Am 

Cm 

Bk 

Cf 

E 


[227] 

232.04 

231.04 

238.03 

[237] 

[244] 

[243] 

[247] 

[247] 

[251] 

[25 


oi \ 

("7A) 4 c ^^ ^ 11 ^_a halogens <^*1 iaa».^J l ^ il 

AAjkJI ^jjLxaJI ^-o 1 ^j/nV <5j_ijji» 

<jjkll :qL^i,2vjJL^JI ^k aJaaVI ^ya j .Ajjkll Aj^aVI 
.^ JaIaaU JaVIj ^^AjlluiVlj ^JjJlj 

4 Un II oljUUI 

Jj j^JI (8) a_cja^JI ^ noble gases a K >MI oljUJI ^ 

J^iJI «kluj < jMLVl ^^k 1 _A^>a£: £-o JjcLklj V (^-Aj <(^jjwlll 
^La CjLäUa aIaaaJI oljLxilj .A-SjJlII SjIj-a. Aa.jJ ^_s 

Aiiol .AuäiAxo (jl Ac. kLijj a_JLc ionization anargy 
‘knklb ' 6 N :4 ' i > ^ I l oljLiJI 
•fj^An/^b ‘6j J Ub ‘uA6^b 


117 

Uus 


Rn 

118 

Uuo 


JiSJI 

^-A 11 £-ajVI Axuaa^JI blocks jTvll 

^j±j ^y& .(f) aIaSJIj (d) 4 lV\ll J (p) AilUI^ (s) A_ll<LJI 
(S) 4_Ll£JI ^j) ~\ j-IuC 4 _aaI— o—LJI O1—C.^—a a 11 

O LeJ) A A 11 (P) A_1 a^JI ,(2)j (1 ) /^AAC A 11 

(f)j (d) (j Ull£I l ,_£j-=A L a U . ; <(18) ( _ S J[ (13) ^ 
.(12) JI(3)^olr^l 

j, 

? ^k> 

I metalloids ^jl » * il ai_;_il ^ ^ ~ 

dAs.^A LuTI^ ^^AjLo^AaJIJ jk-jk-cuJLS 

Y .^jLjla iUb U ^I L 5 j S 





































































^ atoms oiiji i \* n oJUIj 

*\±+\ jJl-udI ^ oljj-Hj .molecules 

•Olji j-a oJL_LLi pl—i-jj ^ Il La! j *_Il 

Lea jG j j j ~i *i j i qUljj ^ I I Ji-Äiij 
.Sjl a 11 j_i£l *L1 j «LuJ USLlU 



,^j_ 4 jJI CjIj jJ Ä_jjä 



6j j-ll A-O 


pLijJ^JIj oljjJI L>öl^-^ 
^ Chemical identity LLU^UI a^JI ^ oljUI I^Ug 

^.lo. ^ jp j .L^-lIc ~ ^ ~ 11 llj A_Ll_i-a_i_^JI o^LcLJLLlI 

cjI Loi .L$_Lo i aJLLj ^_I_1I ^-öLlxJI ^ <jI^- a-ll^ ^ 1 x II 

.a_LL- o_x£JI oLi£j-oJI a> I jjLuöI 


i Oj-j j) j \ 11 j <CjG j_iJI :A iju\ \j dj\ —a_ 


SjjJI JiJj 
A_j^Lj L—o öjj-JI i 4 II \ • 




. a_^ ^-o a L L$Jj Gj Dl sl^-j protons oL»^jj^xll • 


.a_LL>j^_^ a-I^jl ^114J <Sj jJI Slneutrons oL>j # 
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11 i-jjjJI ij^LLUI 

a_jj jJI 11 John Dalton j^aJIj c£j~ KW! 11 ja! 

LjjlI j5 j .1808 aIm modern atomic theory il» jaJI 

:AaaVI A Mi\j \I kUlll 

.CjIjU ^-C Ja l^ixuill <djLi j-±£- 6^) V3t<^> CjLoa-luaa. jlj-oJI i 4.1 Laa • 

<dl£JIj ^ ^ 1Ij J£UI Laa^. Lo jj-äÄl CjI^) J AaHiaa • 

.^v 

.jju «a l \ * 11 ciMi^Lj oljlll i j l*-<aLaJI AaI^J j »^ \ e (JU # 

* P * 

A^k*nj . Aaa LaaaSLI I Ijj J > >at h ^.\jl o Ja.j jlx-öl ^_A 6jH • 

^jCJA A C^l^j (JSLcuaJ ‘.A \^X.O * ^yCLjUdZS 1 * 1 ^_o oljll 

.oLIa^aJI 

.^aIa^a-S ^1 ^aI ^aaAa (_^Lj Lä^aa Ja ^1 La^IäIu ^1 CjIjII ^jIoa V # 

(I^Ia dH“ 


oL-ijj^Jl 

l ^ «.a*. > ^—1[ o xi «a oljj (j—o molecules oLaa^aJI ^ULaa 

U* O^ii A \\%a O Laaa^a ^j-ou-a JsaI^) A k «ai I^a 

^1 J JriatomiCÄjll <aSMa J «diatomic SjjJI iiLl 

t ^jAAj j (^^AA AiV ÄjH ^aLaJ 0(_£jA. OjjVl jAxuSli .dj jj-O 
A_aa^La O Laaja. OO2 j^Ajdl jAud ^aLaaj H2 ^LoJI Loi 
^AoaJI Jaaj .cJjj La Ma W-^ Sjjll 

.oljll jaj^L azj )^j aaV ^a^I LaA>a. DNA 



pLa 

* 


H 

>* hydrogen 


& 

Q tp 

kjIjjJ jLäaVI ^aMa £■ jj-oj 
■*LJI ^ ^kjjAll 


< 11 <j_ia 1— i_a_l I k <xi > I 

C£^9—^ J ^ J. H J—a—a.^—11 

** ** Q * 

diLkj .Lajja^aa 

Ujj^-^b L>-^ 

c k ^ I A—l_a —^a 1—o—o < J lj 
. yuta l \x 11 


A. ^ " 


mt 


?^JjU 


m 

m 


; ^jjLjj iA_ajjÄll «ujlj^ jJI atom Sj jJI a ,-.s~~.l 

.indivisible ”ÄJ_>All JjU jaL" 






^Q£JI jjjUIj ^Ul jjxJI 
Sj^a^^aJI oLa^a^jaJI jj£. atomic numbor jJI jjjlJI 
mass number ^ 1 1 jj-xJI j .SjUl ^ 

JJ£. ^i_iAJ .Sjill 6 J^AAk^.A, 11 CjLa^ajjaJIj o La jj-a jaaJI 
tjl O li VI JAxJ J^I-oa ^aa^. «Laa La Lo ^-ok. CjLa ^a^^a 

,L«-öaI ^AJLAA ^jl L5 ilU I J JjLU ^Iaj 111 «^AJLAA 



a. 1 iUI ^ atomic mass unit aajII a 1^11 

J i ) * H ^ A_a jkaJkxuoJI 

Ija^Ij LJjajja ^^JLlI Lh^jj-M-JI a_Ll£ cAjLiJi 

4-lö^JI 6j^.j jI ^wLj LAjI i _s jjlj j .1 j^lj Lj 



.UJLJI 

Aaa^jaII I ^ * 1 
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SjLdl oVU. 

4 _i_)Luj ji .solid ^) i,n :oVLä Utä ^k ji matter SjUU < 3^ 
I _*«djUJI oVLa .ä^<i ^_a 4_i_LuaJI «LlLaJIj .QdS «Ä-ijLc. ji liquid 

«äiliiS jaVl ^ 4 -jjUUI ÄJUJI UI < 4 _IjLuJI iJUJI 




SjLö oLlj^aJI »_al iU<^»l 


. <_LLuj SjLo ^Ji “' 1 ' J j ' I * ä l a U. I 


.A öjl—ö Cj ' jj^ 1 I i öl äU.^I 



4-1 j i~ia II oVLaJI 

^J| aJL^. (J J-uLj <jl 6 jl -a! 1 J^fLa-l 
j' Sjl^=JI A_^jJ JJ-H <^>iJ 

^_Ä J <*LJI ^_1_JL_> Jj J ^ ^.AAi U 4 , A 1 1 

<_J jl_Jl—l I A_jJLj^. | 

.*LJI jLk_i 4 j8jjJLaJI 


llj J^ui 11 

.(jLijlJk j (JfLuj L^J ^uli-öJI jI^aJI • 

( J£Lw^ L$J a_ULuJ! jl^-oJI • 

.v 41~\Aa 

* 

^1 ciuLj ^., 7 ^.^. I4J 1 a_j jLxJI jI^cJI # 
. *-> 1—1 
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£j)UUI iJL=JI 

JSi. jl ^ I 4 J ^ ^1 ÄJLJI ^ LijliJI ÄJLJI 
jLsJI AjLJI 

<A_Xxulj oLclj-S 1 a j 1 < A_C J_cu_i 

*X-*-_AJ >C J - A- X.^ ^Lli_l l $ 1 L ^lJl- !j 

—Le VULa 

.L^UlJI aJLJI 




C5^ J^-<=»^.VI JjjUI (Ji-aj 

j a -v "t 11 j jLJJUI i "«Uä\ 

\ t A. ^JLa d J ^ ,J_jI^_ x*JI ^ lA a—o JJ a \ \ 

boiling <GLJ£ a^. jj J^LJI j .öjjj-aJL 

JjLuJI d~ ^ j jl_aJI a K lj J[ A_jlJi point 

^ A_jl_jj freezing point j-a^aJI a_^.^j 


A-dusJI aJL^JI 

1 qU,^"j ^^ J^iu l$J d^^j d^^- äjLJI aJL^ ^.a a_iL-äJI aJLJI 

, 'Q il \ jLuLaIaJ / t«s \ \ -r» . \ \ \ A_iLaJI ÖiJL-aJI —^ ^ i-A^V 

^1 CjLa^^JI 6 j^j .LcAxj l $ u T\ X.\ {jA 

.A_»^^j tf 1^ v 1 1 ^ \ .1 . \ *)l 1 ^ 

VLjLA A *. 1^.3 JJUJ 

.a^LJI aJLJI ^ 


j-^ .^>11 Jj_o AjlIoS 


iijLuJI <UL*JI 

d^ 1 ^ < i***-* U ^ ^ l_^_l d^^-* ^ ^ I—gJ I aJ ^-A Aj_» LJI aJ \ ~v 11 

. * L^JL^jujI J 4 * ~ ^jl AJJaLujJI J lj)A 1 1 A .O-ll—* ^-A-C L^_1 ^uj 

4 \ ddl oi \_>^d d^ A i^$ .L^-jj)^k \ (g jJI ^LcjJI (J^iu 

.a_1jLuJI aJUJI ^_Lc VLLa £.La_ 1I .I4J ^kiA’! ia — 6^ 


r l J1 2 J.^l l 2JLJI jJb jJbJI 


^Lojj oUUl 0 VL 2 JI 

öji_c ^LaJI 

öjl_ a— 11 j—A^ >( J—j» 1—Uj 

l5^-11 

cl)J J o— 0 —-*— 

uH J -* J 


sl ( 


A -\jj ^_S e- 1 —oJI J a *1 jj 

(j- 1 ! j-i-® 

^_cd ^_I_JI a_j_L^JI a_iJL_^ 
^.LaJI .ice j^l^lL 

water vapor ^Ldl jU^jjIjLc 

a 1—aJI ^Ja_X_A^ .d A «aj d j 

* 

^jVl ^^J-C Jj^j^qJI 

1_a^ ^ 11 ~v ^I ( k J^ juJ ^ le. ^_A 

.^LaJI jL^-a Jiuj ^^*-11 aLaJI 



aJLaJI 

(^1 jLt d -0 

. AK-II 

AJiJdk. 


jLc ^1 JjL*i d-° 

^aIII 

aJLJI d-° £jL>^“JI 


cr^l uU^ t>° 

j A^k*i 11 

A_lJl_2k 

1 t 1, 


A_^.jJ ^L_aJSjl Jj-A-^ 

i^[ d-° 

^L.jjJI 

aJLJI d-° ^jlj-^l 

JjiLuj 


SjIuLa-o aJL^JI 

^1_C (^5"ll A—> 1*-^ d-° 



A^jujI _A—O jLaJl dj) ^ *A J 

*_> l<-^> ^1 jl-C d-° 

J 0 . v-s 11 J*\ .1." 



13 


























i ji^oji ^ j \ ~< n i i i / j ^ materials jI^a j^ ^juui ^ ^'~ > ^ * 

jl^a j^ jlj^JI ^ j a ^ ^ ~\ t i j . jl iioVl jl^ti ^Ij^LlaJt ^Jl j^xu^JI j^ ^ ^I ~ ->■ « La 

m** l^j ^ 1 (> L^u* oLjUUI j* ij^Kimi raw materials 

j jLx.a.JI <>Xa ^ j ^ k"» < n~i < jjLx_A.ll L^. t a ^ x \ < /*> U j^ I ^ ^Äj ^Lik jI^a o j ^ " 

jxLxJaJI CtiZyZt ^Jl ölj-»LkaJI j_A pl ^ma II kJli .\a £Äjl& I 4-Jjl jI^a£ 



U. äjL> cotton 


f 

11 Jj) ^ j lr> A 11 CjL_i_j 

g ‘-KfcP* ltH 

</ ujl__o_kJI / Q * ^_j /A m a QI 


I ^j-o A_ 

oi <-ljiI. 4. i 11 öjl_ öJI 


















^J! LpjLu^ L$_j Lo ^1 jlj-oJI 

oLLa 6JX, ^Jl jl^pJI ch^L?"^' 1 '“ d)^-'®- 1 ^ f-1 ^ ^ H l ^ ~ \ \ Q 1 \ 

A-ajLaj*\I lj 4 -lji \ \ a \ ^ 11 j A_jjlj_^J!j A \ *\ \ \\ *\ j ^ 11 (jj2i \j ^ U ^ 

• i__^ 1 




d 1< 1 M < 1 A I I 

5 jLuJ <> mechanical properties Ays/»l<LJI ^1pJI L^pj 
ÄjLaJI hardness s^1 mj$ ^ \ x ^ .SjL oJI a ai ^ ^^ a >V >^>^ o^ 

Stiff A tl^ll jl^-oll^ .6^5 i ^^ ^ g. 1 t*\ t ^I ^| ö^uilil L^_lo^L^o 

strain ji^i Ipc. ^ ^£1 stress jl^l ^1 ^Li^j materials 
^1 LujLj^ SjLJI a lv\ density a oi lij .^ju^ 

.A_Jl_C 6 ^Js j A-^i-ärv \-o aJäLa^ olj jl^-o ^j-® cJjjLLxll £_1 x^jj 


d i il Sj j < 11 L pl 

5 jLJ electrical properties ^plpjl jj^j; 

jLpJI (J £ \*> ^_iJI jlj-oJLa .L_Aj_a_c ^-j 1 —aj ^ ^ 11 jLpJ! JLJm>l 

J l^pJLj ^C.Jj 11 j 1 111 j ^k^_po^JVL^ aJj)^ m \ 

V ^iJI .conductors Jkl^UI jl SjpJI a_ULJI 

JaLLuaJI^ AJj)<*i \ L_Aj_i_C (J_fi_j_L_j <jl ^_a! ij ^ ^ 11 jLpJJ 

.insulators Jjl^ jl aJjLc LIj-o *1 ^JIj ^L^JIj 



• JLc- >*>» 


I 


Le. ~v V (k_ )I^ -u jJI ■ 11 f ^ A iUJ 11 


?^>-i*_> ^Jl2> 






ASjLLuj J f J V J-kJ I ^j-0 tili 3 (2)-° ^ klA (J_A I 

•Uj-o^b 


i-djVl jl^JI j_Jlj 

.LäJJjP j! 1 ^ vj^k <u*\ j A_J^VI jl^pJI 

Ijl. ^LLa_a .jjjpllj jxj L^JL^ j-°^l 

A_^_ij A-laJpkJLjj <J^^k n L^Lk ^paJiJI LuiL$ 

lj_Lui2k£. v 1 J^JLJ l_pl_S A U \\ Il \ ^ ... \ 1 a \\f .A_^^l_kll 

I jl^ ^LjLa-S .^J^UULlI j^p. A_fiil^O jl^-O ^ II. ^1cilLljfc J 

(_s-*i JLviiVI (jJt ö-° 

.,.\j.\^k. ^y& Liöjj ^jl V jLojJI ^L-OJ 



£j)<A IIj jl^ aJI 

, i^>) aJUIu jl .transparent iiLkL ^jl jlj-JJ 
jlj-JI jc_^xJj .opaque A_^_p£ J\ translucent (ikUiL 

A_j li,ia 11 jl^pJI ^-AjullI^ .l_A^p. ^ p^JI d Äl on.il 

j^j-p J-öaaJ ^Lfi Ap^JI jl^-öJI Loi .L-Äj-iX, £J jAjU 

. I Aj >fl ^ 1 1 





























1^0 1 u ..nJ 




• ^^pjj .j^i ji j-ijjLa ija mixtures oL^ijUij Solutions JjJL^ui ^ * 


jX SjLsx 4 j* t 11 jlj^JI .«mUa gut\ i jl^_Lx pj J * li ^ a li 

^ j^"> ^_L1I J_Li j ^_Ä öljLujJI JjJL^aJI ^2i£l .^jO äjLa ^ jl SjLa JXj Jj I^aJI ^ 

f H * 

.JjI^xuJI <LL^Jl4 4-jjLx jl 4 i 1 <Ijl^a 



Jj 1 -V J j A 11 o_i ol^JI 

j\ ^jLo UiUJI jl solvent) _ajUIj solute UUI 

-o \ (JjL^aJI Lx-Ö (JUJIj \a!I 

Pj? L J ^k V *) ^-A-JI &jl- A I I J_A C-)I J-aJI 

.jjiui 

i/ c_jLuJI ^-ill SjLaJI j_a ^_uj-oJIj 

if .JiAihiäm j,m. 

yL ^ ^ ux-v 

CjI i_J J—a_ll j ^ ^1 (2)— 0 ^i—Ä—Il 0-X_Jj 

^j-0 AJLxJ-Ö —>*\ -luI IAJJjj-X-aJI 

h j ^^0>* oijji? pi-öJI (3 -0 ^^uJI 

! J<r.<*> 1 p.1 ^ j l ^ q ^ J"v t \ 4 v 1 i l ,,i 1 1 

.Vjko 


X0M1A 


} 

^""1 IrnOOa 
—J 


— ■ - ’ - 



k 
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Sj-J 1 X \a 11 j <LaL1 y\& 11 pl 


SjjLx L11 0 i | j a 11 

\t \ A 11 qL^aaJoJI 

.A fillLa— 0 j-aäLaC 6jaUla-oJI oi ^ 'j-o-ll ^ 

. JaaIj ^A-djAJ (jSlu AaaiA L^JLoJ 1 oLaa j-od 

^1 j < J LujA Jj Ja ÄJ-aLsJLoJI oLaAj-oJI ^Jä jl j-oJI 

.AaJLö jl aJaLa jl a ajLc out^ *\ j-uj aJL^. 

.(JjLlaJLa LuiALaALoJI O Laa j-oJ 1 jl j-oJI ^j-oj 

äjjLca-oJI oLa-j j-oJI oLluua. Lajj J^-aj 

.L^_L< 2 kä Vj (j> i^>11 öJaJjui A_*aj_> LaJLoJ 1 oLa-jj-oJI oLoAxa^a. 




o i a \, j ay (Sj^ j La-j—o Jj_L^—o j_4 colloid ^_»ljjJLlI 

* 

^uxt^kJI ^JLaa <Sj_aaS oLl_Aj_a. jl ^,-a^k 11 <Lkuj jaa 

A in I ja ^.aIjjJlJI pl a ^ <.u^k Lajj j ~ ^jJiLa 1 00—1 

< i_ i l i <-A> 1I j <<_1 ^k \ I ! O Lja Ij jJlJ I A_LjLo I (^j-o j • * J) ^ 1 3t 





CiUUall 


^ suspensions (,-. i su-...^n ji) 0 L-LLs 

jaojaLä 100 11 ^ ^ Joi ^j<*j^k ^ j -v ~ S ja 

J-ÄJjujA ^—4 J < A_1 J ^ IJU \ Ol lx <Q 11 Ol -CA <aj Ljjj ^ J . jA^I j I 

<^x.LJl J-ojJI : o Lal*, .o 11 A_llol ^j-oj .LdLuj (Jjfrl^k a 11 jj5L> jA-a. 

.^Jal <olr> 11 jj i*s-\ C. dl j^j <£-1—0.11 ^_S ,Jj_La-oJI ^-olaJI jl 



fi? 


Jjla^a 

kbw m. 

A la 

w v w 


^ ^ * 


^ w # 


® 4, 

^ w 

% g g ^JA 


OJj^Jl ^ otJuJl 

<L-o ujIo oi—llj-oJl ^ l-a^. J-a*. j ^ ^ j V 

oLaIJ- o JaA A_a_l_lik-o_!I oLaa J_a_II jLä 

j<LJl jl oLoJI A_>ljl V ^Iaa-S A ol*t^ -A 

£C_LoJI (Ja. Im) dJjf£ .oLlAj-oJI 

^ji J^LaJ>VI ^-JqIxuj V aäSJ <*LoJI 

Loi . k « \ 1 1 J ^L^JI J j^< 1 1 
dd ^1 

.laS tj Jj^k^j *Lo j-o oLaaJ-oJI 


aU* — (juLaJJI oI-Ijja^ 


jUjjJl A-i_LLi 


(j-iJI (—)lj-oJl aJi£ ^_4 Lo k^jlj-o solubility jLajj <Ä *-dAL5 

^IAx a jLaj j AaLU jl Jjaj .k—u J-oJI J-o JaIj jaaJ Jaaj jl 

£-du-oJI J j 1 ^ a 11 j .SjIjaJI AajJ ^UlajI £-o A. aIlaJI j!I^- oJ 1 

aaaS jaS 1 ^ c 5 j^a ^dl JjIaaII jää saturated solution 

.(—.>lj-oJl Aj£ao 


oj-S oiJ v. a^ljlll a_a^a 


Jj 1 "k a 11 J^uu 

jLoAiAAk A ll/^sll jIjaJI (^JjaA 
.AaijIj AJIa^. (_5 _ Ö J ® Jjl > 3-‘dl oLoAuAA. Loi 1 ^ AA A LoAfi AaJLc 

^C-L-UJ JjLuJI oLoAaAA ^ lIaTA. a (JjlLxi AaIuö 6 jLo JlAAJ (^JA 
oLoauaa A_JLaaJI 6jLoJI oLaxoa. OuOaJil I jLs ^ \',^ 1 1 SjLoJI 
J^La->l j-öj . JjLaAJl (J^iuij 1 ^ (Ax \ L^aIjlaäI ^yo jä£l JjLuJI 

.>_)l_uJI oLiauaa ._U_i-oJI oLoaua L AA_Ldl öjLJI 


^ ^jaijaa la-> Ja 

VqQ - 

9 ®° AH, 


^JjLai 


ogo 

050 

*_>1 AaJI Cj IjjL 


^_UJ ^_Lo S 


AH, 


o 

® O» "A 

® O 
o w 


°o° 

°o° 

o 


^ h >25,°. 

r 


Jl Jj-L^aJIj ^äj^Jl J^lrkA 11 

f- 

LaajJ J^iliAJ ^loJI A J (j- 0 J-d I . ^ A JaJ I Aa-0l^ A) j£L ( 7^AAk 

aaa^ jjl 3 j^aa. j <dilute solution (jja jl) J_s j-o Jj_La-o 

jjij-o JJ-La—o Laa jJ J*\ ful-A Jj_La—oJI A \ j-a^I oI J-oJI 

.concentrated solution 









































I ta* i jIjaJI ä r.^"«j SjLaJI öVLa. öMj SOlid Stdt6 «LtluaJI ÄJLaJI 


Ä_»3_i_U'3 malleability ^j^kui ^ULiij «hardlness ^LuiJij density ^l^ji j* la*j 


.tensile strength jjji brittleness elasticity ductility 


^UuLäJI j-o 

.^LIjLj JSLuj A Aju*}\ jl j-JJ • 

.a_j1^äJI jl^Jl Ui. a V • 

A_J_^JI jl^fiJI ol-AA-lU.^ \\ • 


£_£!j)-aJ 4aLaJ I JI I £_2 -oaj • 

l iA> > l ^ <A* > A-i-uAJLi ^JLjLj 
( jl A \ 1.11 jl^-aJI oLj^5LoJ • 

dj^lJI ^V j 

. ^ ^«. * > 










d^l solid-state physics a_*.1^1I aJLJI 

J1J ) * ft 1 i A_J_J 1 1 a 1^. ^ j 1 ^<J^)dA I ^L^xaJI ^ 

a,j^j A,5Cj^vll 6^JaJIj ^jjjlIII^ a t.ii i UI \ 4 ^ 1 1 K a % 1 ,^nI I 

.g-Ljj^11j j 


^jjjJLJI <l.i 11 jI^aJI 
^jl LJ ^ ^ $ -A a JKrJ AJLuj A_jjjlJI A_i1u£aJI dl 9 -aJI # 
a_lujIjxu^I t tetragonal a_x£.Ljj^! <cubic a sixj^~ 
a_jjU.I jl «rhombic jStJI Liai** jf «hexagonal J£JI 
.triclinic ^Jl^Vl jl <monoclinic ^il^>VI 

. ajljLj i j ic. ^Lä_» i^JU i a 11 ,^s n. \i ^ a n ^ # 


.oLjj^liJLi a_jjjJLJI JLSiuVIj oi jjJLJI A_t*jljj ^j-cdii # 



<U_LuaJI dlj-aJI qLaI j\ uul 


6 dj 11 d 1 ^-cJ I (y& dj dxJ I A_C 1 >->n <UJL<=J I d I J),^l 1 ^ *i «i.~ 

.^J^LJIj ^dLs-JIj oVjUJIj pljl j. i. 11j) ^xul 



.A x li^ll jl^-aJI ^ya Ld A_ia t i^_aJI f-LdujVl *.U>« a \ 


JL£jIiVI AdjjjLj 


(J\^—ujVI A—Jdd—3»-A-i d__J 

6dl—o—ll öjd-i polymorphism 

* 

o- 0 dj-^.^JI ^ 1 c. a \ 1 <^ll 

o ^ A j * .d-^vlj (J-S_Hi 

(J^Iu ^-1^- o 1 ■ *i«a H ^Lail 

* * p * 

c^j^l JL^*jI jl <^-ujld-uJ ^ I 



«» * 
crystalline solid structures i^jiJI ä ? u i l ^iJi d^ • 

jl oljdll ^IäIaaj .oljläJI ^J- 0 ^>J^IIJ ^dL*-JI ^Jä 

.OaLj ^Mi dA A UJ^jJ I4J A KSuJI obLjj^JI 



a_»j^_L 5 jLa j^uA\ 



non-crystalline solid 2dj^L ^ Lr^ 1 • 
^^dl Id* ^ ^IdJlj j:U.^JI jj-s structures 

(j ^ CjI— ol^dll K \ ' V A_i_L^aJI jlj) -n II d~° 

.a_ij 1 ^ i a AJL»Lj dj V r.,~ 


j if A >1.^ dl^o ^IdJJI 



lJuj a_J_ 




quasi-crystalline a^LJI 
solid structures 

I ^1 A_AJd3UlJI dljLuaJI 

^1 d—d \ ,?k 11 ^—o ^jdd IVI 

v ^j .(J£_laJI jl cJLjj^JI 
-uj A \ 1 . 11 dlJ),- a. 1I ^ C oijdJI 
.A_ijjd A_uu A_äj^Laj A jj^ K 11 


iJLoJI ^JJLd 



SdLaJI aJL^a. j\a*M ^jl 

^ P 

<A_flUs ^1 ä^_5lJ 1 ^ ~ * 

i—^1|^>1I ^XdLU-^JI j_aJLa_J i 


.(5jL£ jl J_aL_xxi J ^ P x j ^^Jl 

u* o^ij 

.JjLuj pLo w>-L-äJI dj-l^JI 
Aj>Lfi f-LoJI ^|j|j 

.a_jj1jlII jl a_)j! % >Il ajlIL^. ^1 
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ÖJjLuJI «ULaJI 


^ ,<uä ^jji ?-Lfcjji iÄG ^ djLJi 2ji* ijA liquid State ÄJjiuJi «jLaJI 

^ ^ p • * 

.JjIjxoJI ^_x <lL2laI o-^-l-^JIj ^LJI jjL-jj .Jjl^uJI tn* ^ o * <*n H 


. A_I_s 1 _j f LflJLllJ lj) a.^ (^J_>Ij)<Ai 11 # 

1 > 1 (] ' ^ 9 * ~ * I (J-iI^_ ujJ I ^_ä Cl> 1 ^ j 11 ^jSLa_j 0 

• Lf-1 

^_A L-ä-0 1 I^|A A 1 tS\X \ k_)J-äl (J^l^cuJI Cj 1—1 • 



ijjt Ij-ujJ I Cj 1— 

.*LJI :pure liquids i-xlill J^l^uJI o 
,^jJl ^ j :liquid mixtures JJIj_*Jl o 

c>ö j j^l l Lr ic uj-^t >^J1 ^L-°j 

.**i LjJIjJI c 5UVl 
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jLaliVl 

.diffusion <i >\ \VI ^xjj a t .^>1 ^ > 3 Ij ) ,3 1 ^*t~ 

A-JLc (^JaLl-o 3*0 (d-»^ujJI A^J^. jLXuIjVIj 

jlililLiVI pLajIj Jli\ A \ \ o ,3 UI \ ^ ^ 11 j ~ 11 

> 3^-^-j -^I juif dJj^.^1 JjLJI 

3-o 2JU 3^^-UJI v JILJI 

jUiiiiVIj^Lu^j .equilibrium^jl^LJI 

v U 1 m ^j-O 



.J^Ij^JI ^ buoyancy a_^lUJI 

4L3jVI ^JLc ijjJJa 6j J-ä (Jjl^txJI (j^ A y J 

3 ^>-U_j ^jJI JJLuJI a_i^*\ A_jj^.,aU 11 JjLsJj 1 ^ ^ q 

.JSLJI^U 


JjLujJI aJL^. j_jjlj 

i_l \ ali ,1^1 ^ ^ J jyl-* ^1 3^ ,x ‘~ 3-^ 1 (j ~ H -V 3-0 3^1 ^uJI jvlAl A J 
A_U^_> ^ "l^>. (J-»LtxJI 3^UJ 3^ J .<Luä1iS 6 J Jj-JI —<(JjLuJI J J-OJ 

(J-* lj[ 1—oi .A_»jL*JI AJLIL^ ^J| " 4 A_jl_S A \ 1 j_ic 

.A 11 <^11 AJLIL^. ,^JI * A_jl_S 4 U a \ 



3_it-cuJi ^u,j ■_*^~v 11 


jj* surface tension 



H 1 

c? 

J 

,11 

(3 

X Ä_> ^U- 

uaIj 


A^ 1 


.I ^ i rx x i t (J->UxJI ^c_U-uj 3-° 4 1 jJ2k.I 3^ <_ij j■_ * ^\\| 

J ^ ^ J J - 2 ^ / 3~* J- v H ji 2 ^J 1 3^UUi La j-a_C ^ ^.k.ull J_j jJLlI ^LLjj 

^1—oJI &jl a_2v 2 ^cu j 3_»lj 72 *LJJ ^ Uiaj 11 11 

A_»LUlC 3^ 2 ^UUJ j 3 ^U 72 SjJi ^LcJI 3 I ^..iA j Lo-o ! A_jj_Lc 25 

. j ^ ( xj jLva^ > ^ u il 



A««i^fc II 

J*pv^ 

?^-Lu d£> 

I- Ajkuil^J AJLjLj 3^buJI 

.CjLl^^di 3^ 6Jj2kja A, ^I3t A^tuLo • 



^ ^hui 11 jl ^Ul 
















































oljUUI 


A_a_> 'f ^ CjJ )''' ^ a >, \c. .Aj i j Ä_jI l_^-l j V ö jl—oJI aJLä ^j- 4 Q3S ^l_iJI 

■0 1'!** OJ^-J ^ d ‘^* ? U^J 

öjIj^JI jj-öL-äLoI lJ -Lc LfjJjj L^JaliaJ J^lA. ^y> oljljJI !^£. >—s^xlll 

f- 

•c5>=^* o-^L^J 


OLjLujJI Cjljl-*—11 


jJlj ^jUI 6 ! J U 


clh^ 


iVi • 


■U - 


CjljLiJl 

jl JfLiu oljl x 1 1 V • 


.A-^jI^JI^ (j^UI j£. ^ > • 

~ * 

11 A_j^JLl OJjVl uU-UJ^I Llj • 

, \.xj ! Öll vil l 4 ^ |^ 4 \ r,. \ 4 >|^ ruj XII ^ 1 # 


.J^AJL-O I4J J1 LjjUlJI öjL~oJI ^-ö o 

LjJUlII o 

£_Jjjuj ^ I J^jujJL Mi > 4_J^LjlJI d>l «Ai^k 11 


dl 


















Lojix jIj^j J :Boyle's Law J.^ ^jLä JJj 

L>» < ^ JLl> ,Ja 1 J-ij-j ^JU > r u^.^ sj .JLiJI JJL» 

jl Äjl^aJI <L^jj J cji^i Ij[ <G_jLj j jLiJI 

.*LxJl ^_ö 6 jLiJI OL-a_idLuJ2k, 4 \j\*\ 

Jd>? u^^- 5 



<J 2 k.jJ lr>i IA II 




1*>> i <•**> 11 ^jLjS A_!LjL j ^ I ^-s. 4 **v ^ ^ A_ljjl-o 4_ll^ ^ a 

.PV — O-jLj ^jl «ULjLj ^JaJLj ^^ U > 

jjLJj 

Ä-ixuJL jiaij jUJI ^1 Charles' Law J_,U. ^li J>äj 

.6 J^Ij äjlj^. ^LäjjV LaK A 1 im V) 

jL*JI (>^. tl>AJ 4 1/ A i \ 11 ^ 3 li ^jLiLlI I j_Ä 
.cxiLj = - V : J JcJLa-äJI J I a_i_»Lj a_i^ 




U£JI 



SjIjjiJI 4^jj JojLlAJI 


SjLp^ 


iJLAJI 


jjli 

^ L*_=J J Avogadro's Law jjjL$J l ^jLi J 

I j| Cj 1 A \ m 1 1 ^yC A_u jJ 1_> J JJlJ I ^J_X 1 A-ljLuul-öJI olj)LxJI 

(jl i Ai li in i jJJ A ^ m i l $ Sj^^JI ^ Ui . A11 ^ J <m1 
4_1j_L-qJI jL^>> H 6JIJ^. A_^kJ J J jL*JI ^yO jIa} 22.4 jk^^k 
10 23 x 6.02 i jlixunll 11 Ui , a i l ^, A j 




f? 

4 ' 


? Jju cJl£> 


< a ij 111 a_L»j-uäJI AJaLlaJI jjLu<st-o j^k.I ^ * t \H l jLiJI 

X .^2>jVl ^Jolui CJ 



jUUI AjLxk j-ixj 

J^ Ä AiJ-H ^ J^Llu Jl jLiJI 
ijlM <jl_iJI AJLo (J^loJLJ (g jJI j ‘ ^ i * I l ^jLl-lx 4 U q\ Jl 

j LiJI Ui is*i j 1^ ^1,3 • ^L>Luj 4 1*\n■ ^ 1 \ 1 ^ ,^i t ^J| 4 J 1 1 a t,..«v 

•iJ^Liaj Jl ( JJ Jcl Äjl^ A^jJ J[ ^LL^uj AJlU 

A_lS J ^ 11 d \j U \ 11 

.jlxi\ dju, kinetic theory a^>^JI a_»J^jJI y..-*- 


CjL_l_ij^. jI oljJ (j-o ^_DLLj öjl— qJI (jL-fi 4 \*\J ^ 1 1 4_i J U \ I l 
^ A li ^k ^> A_i^^kJI A_ U t I I ^ , ä . q ^ 1 ^ a 1 ... 1 i .jl j ^ H ** 

y Jx. IjLalxl ^L^kJlj SjIjJiJI A^jJ j Ui . Ali < < OIJ LiJ I 

ö J-i J-uj d>l i ~y 11 I A jlj U \ Il 1 ^ il 1 -s. 4 *\j 

^>lj tiJA ^ 1J } \ <Z oliLu^JI J[ 4 V...1 11 > ji .v^.1 1 

jJ I 4 LcJ I j I J^k S J) l^JAiQJ ^ JU«1 Lo 1^ I jTxjC jj 

1 ^ < Ls 4 LejJI 1 ^s j LiJI cjL_i_>^^ ^ \U.^ \ Uo \\c jj .l^_j ^* 

&j-A ^uuAj Lhi-^J -U-uiLi^ (jljjJI öj-Ä Jx, 5J JAaI 

.jLiJI Ui «A ^jAx. i Ll_»Lij a^^Luj-öJI 4 ^^ ^^ ^ lr /sj oli 
Jx jLiJI Ol j ui^k I A ^ ^ 11 4 c l U 1 1 jJ Jjl-ö J-a_ 1 _ 3 L_>^ 

-jLiJI L^fi jJI 5jIj-^kJI 



^ .Ltj J j l_i_lI ^)Lu^. 
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SjLt ~^jij ~v it I ^ ^ ‘ -'*>"< 4. <. j j-uj & j i u^l JLsJLujI 4 j I a e Combustiofl jIjIa J- 


jjjLuiL .jj>.>!<;Vij fuel ^Ua^ji j^iäui 6^» 

.internal combustion engines AaIjJI 314^' oLSj-^-aS c^Vi 6* 




Jjl J "i V1 Allas, 

<thermal <^jlj^JI jljAL^VI ^ 4-sM-LJI ^Ij-^Vl • 

.Chemical j hydrodynamic 

^1 >j .oxidant sS jUJIj jjJajJI ^j-JI ® 

L^ , i h j o"v ^ W ^1 ^l_»Ltu ^1 l ll ju rt J^-ä^-ll 

. j^j-uiJ L>uJ catalysts 

jduÄXL» ^ • 

.6jlj-^. ^lilLuij <aJxu^j-aJI 6jLäJIj JjJöjJI (J^ (JcLäIj JLxiuV! Jxj • 
< £. j) / A 1 1 j / N J1J ^ 11 ' lj~ V I A J 1 S\ X 1 A_JJ_>lJLll Cj\ ~y *1 v - A 11 (j-A • 

JoxJlj ,oU> jUIj ,oljl*JI J 
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rturbulent combustion g^ji ^u.^i i ji^vi 

4 '<*»’» cs-^ 31 £j I I ^^Ja-uo-oJ I j b~ ^ VI 



^ jl^l^ VI ^jiiJLuuJj 4^ 1 ^ ol33 J 

^-Ul ol3l*JI ^3 Lo5^ ,4^1C I \,^11 CjLL i-iklJI ^3 

; J-^-*3 <^-4-11 uL^j.a ^ Ilj jLxJI 

. J^J| 7“J)-0 4 \ I Af 


jl^Lxl d^i-o 


j^l j^ä ^U>JI jl^Vl :smoldering ^Likjji jiji^Vi 

jl^I^Vl J^l3j J_x-ä^_»j -^JJI 4_-o_jJ_*JI jl j \ ^ V | J l < n, l 

^ 5 -^ A_alLk-o oiLcLkj j-o 4_jjl^_Lc 


.6 0 .u£ j-o 4_l_i_) ^3 uij j_$^ 1 *1*^11 



^Lkj Jl^i^l cJjd*. 


jl^l^Vl ^jLaj 

JIj^VI ödu rcomplete combustion j^isji ji^Vl 
U-* ^-a-IL ^3 ^^-Ul (J\ jlj-cJI LJLc J-oLUI 
C> L* clh^j • a^jj^b u ^?^ 1 i 

u!-* <*b^ ^ <j^VI / 

ltH W^b-^ C£ J JH Xj 3^-^ j 
3-1 -k ~ J .oL_ > "1 \ A 1 1 j—o -o / 

^^-»Llj jLc < jLla-oJL^ <ol3^ jj / 


.L^_sl^L^.I j3c *LJI jL 4 ^. j^-^^JI 



:incomplete combustion j^lsji jijJL^Vi 

.6Jjd^-o 3 ^ VI 4 _i ^ *s Lo,.\ \ c J-oL£JI j-j-c jlj_*L^.Vl 

(Jl) l ^ V\ ^ 1 1 j-0 6^-1 1^ o 1—1*0^ 3-0 l£J I ^_UL 3 b~ ^ VI ^ Ju^Jj 

<JL=^ .^.UkUlj ^LJI ..u.^l Jjl jL*j£ ;i_)jdl_iJI 

* 

(jI <^> ^3j 4 _j^_»LUI d> 1 ^ Vt o 1 1 öj-A L3 oi jLj-uJI j^_äI 31 ^ 3 ^ I 

.A_1_j_JLjj 4.-^<^>ILa aj ! ,A 

j^j-JI 3lA^I irapid combustion ^j^uJi ji^IaVi 

4_äUaJI ^-o 6u L - fl^ 4_iX. jIu^j ^ jjl Vl ^1 j3l ^ I 

^-iikJLu_ij .3 jIj^JI JLä-HuI 3o-o <4 _j 3IJ 4 JJIJ^ il 

.^-LkljJI jl^.Vl ol^^p-a ^3 j_jjxoJI jl^l^kVI I .\t a 

.jL^JdIj JLc J-JjoaJI jl ^0-2^ Vl 
jl^VI :slow combustion fl^u«n ji^Vi 

£ jl j-2k uU Jj ^3 CiJxi ^311 jl ^-2kVl £j jdl J^l 








































jljdiujlj *lib .(j^jVL» (^IJI c»ljL*-l' Cy* aif 

I »ä ' ^_Lt jäät ^ «SjLxÄJI (jjAAujJI 4-X x ul fjA {jöjy I ( j o ** ■ J CJ"^ < ^ *'* J ' J^ - } ^ J ^ ^ 



S^I^JI ^äJLLi 

.*I^$JI <J-o /78 clhH^JJ-^' JS^J • 
.^Ij^JI /21 < ** S VI J S^j ® 

t-y * /I } J S“ ■* * ® 

^Llj c j-o JS J Sr *i * j </0.9 J- S «** j 

f LaJI *LaJI ^j_jjSJI J-J-ujSI 

oljLiJI ^ya A K kurt jLjIJ jLxxJI ol^Aui2kJ 
.*I^J! ^-o /0.03 


ciMiUI ^Jl ix-ijxu Sjia-i 
Lj ~ * I \ ^ IS <Lä j ^JSI £ 1^4] I ^-uä» ® 

C v~ i 1 A_»^JLjuä f^yj LJI ^ lr> X. <Q tl 

jjj ^3^ ^1 ^1 l>*-i^>l läl 
.^Jl 



480 (_£^aJI i—i^LiJI ÄjLkj jJLj • 


26 






800 KM 


690 KM 





m 


80 KM 
4jLu 


690 KM 


jxiÄlaJt j^JLi 


18 KM 


2 

3 

£ 


i 

l 

3- 


i 

! 

1 




i 


l 


d^Jl ixuAjjJI o^jlddl 

j-dl 2 y* ^£11 ^^-9 ^1 initrogen 

nitric ojjVI j ammonia (jjUaJI J) 1 ', /\ 2 1 ^ 4 a j d l 4 t m \ i 1 1 

<*ilJl iiLUI oi J>*£) organicnitrates ä^j.aJI oi^nJI j acid 

4 U ,J a» ^Lid a ±j .cyanides j^Lj_aJI oljl-cj (olj-^dLLaJI j 
ÄiV>Ku> JSI>4 J t JSLJI *1fractional distillation I^JI jjUft 11 

ä jl^L 3 ^ 11 ^j^JLuj .^jjIjlJI AJlJL^. d^JI ^1 JaJLujLi 

i> ^9 (Cj \jX ^ td !j O^l-udl O^l^-C ^^J-o /4 \U a 11 ^ vcA ilxdl A_ojlLiV! 

jLjlI \\j ^e-4-jl 

^-o 2 jj^. xXVl ^ 2^-0 2 ^ 2 x 9 -^ 1 00 Lj^uo :oxygen 2jj! y * li< ^' 

A_9jjJLaJI AjLjldl 4 ,^VA.~,d 2x^3 .A_a.cI \<^> ^J5 A-olj^JLoV 

I j^v .d l iL> Q*i il t 

1 2j2~y «*»^*^1 2 >° /50 2 >-° oLaljaJLml 

4 ^ H *d (w ddl ^j^JLuj a_L^Jj jjj^JI jia jfl ^ j-dLuj 

d w",d ^ lr ^xu^JI öjjiö 0 -a >> 0 »J-dl oLljk^lj Aj^JI qLjI ^ *ill 

,{.[ >Aoil Jaiddl ^^sJl^A-O ^CLÄ_1J jLc Aj»l t Ajl ^ J^JLujlJJ *2>4^uJ^VI 

4 Q ^ 1 /!. 11 d>L 31 <i )^-&Jl ^-^9 ^Ldl *J) 

La^ .JjLJI 4 !Li£.1 \«.^> \\ :argon 

I jJ t^LuJI j JjLJI 2>4^xu$MJ Lj^jLj l r^JILo 2x9^9^^ L)J& o 

j Lo&jJ! 4j) iAll jc_j_jL*-<a-o 2x9 ^j ^ *\ <Aijj .a a 1^4 Jl (J_j_L_ 9 j_4—s 

J>JI ^j .a^LU^JI LjMiJI cryosurgery a_»jj-JI oUwl j^JI 

^ oi un 

2 >j 4 jUI jxu^l > ojUi 4 :carbon dioxide ^Ji ^Qj 

^ yr^ 

^llidlj ^ pl_ljl /4^h 0 ^-11-AxaJ! c 4x^iill Q^/^sllj) 

* ^ * 
w ..X I ^jLaj jl Oj-ä 4 jl CjldUdl Qtd tlhH^ 

Lo^ A J *\1 \ ^ 11 oLcLia^lJ A_d j jJLdl CjLcL \ <^ll j A V ^1 \ 4 11 O Lei v^tll 
AyjlJLl! öLj-dl 9 AJljj^aJI 4 11 oL^j.uj.aJl < A "\<a Y\\ A_Lä ^ i uj > jidLxiJ 

«L4-iijJI Jjl SjJbLtd 

^ öj^ j-dl cJjUUI ^^ 2 LlW greenhouse effeet ^1 

ö j-A (J-Ä3LJ d- 0 J / (JUAuJI Äjlj^. (JU)^ 1 ^J^JI t_S^L*Jl 

^1 ozone .methane :oljUJI 

A_ixu-aidl A o i UH CjIjIaJI 6 j-A jc-öxoj j .öjl^dJ ^jajLaJI A \\ S jJI 

^_Ö^LiJI 6 jjLi-o 2 x* SjIj^JI (^Axj ^ \a \ l^JiU j <LAj 4 £. jj^aJLj 





^ j,juij£l acid rains 4 il jUL-oVI 

!#■ ^ ^Ldl jLl» 1^ 2>4^^^jl1J! oLulu^Ij 
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i JAJ <n U ..iui 


*LaJI 

öLjLi.JI ~ l^ "< ') .^öjVl ^_Lc SLl^JI JL^ujl «LäL£J öLäj^a II ^Jbl j^.1 W3t6T pLaJI 

<( j-äjVl ^_Lt Llj^Äj jLS^a J£ f-LaJI .fliLdl ^ jalml s-LaJJ j-r. < llj jjl Mj ^ Hj 

.j-öjVI ^fhm ^ /71 «Liljä ^^J 


*LJI Jl£ÄI 

aLn» ^ :groundwater <_iä^Jl aLi-JI • 

—i A j x j j K Cj 1—>I j \ n i.> 4_jjJL^_o 

■o^jVl 

Lo ^ :surface vvater ä_.^ U...1 1 aLj^ji • 

'J^l > ^ J •'! a ^yCt I W U... ^ If jj 

100 w l^v ^J^Xo ^ lf £■ I rv 1 1 ^-O j v jVmfl lU^ \ '0 

4 t vUcll A j. \ 1 l-v II ^^aI A \ . \ 1 l-v I I jl ^ \Vl 

J^u ^^Jl e_s^J»JI ^ LAjI c-LaJI # 

.vvater vapor *LJI jU^ 



pLaJI S 

^cJäxaj 6^-aILtu-oJI e-l—oJI .LjjLiJI^ a_1jLujJI^ a_Al^JI :a_j^LUI a II ^~.I ^ 1^ e-L^JI ^ * 

j ^LaJI ^lc j^Luaj^ .vvater cycle $- 1 —oJI ^-^jVI * s czj)~^ ^ c_s^JLll ^_s^ ^^ajVI 


.^u^OjluJI 6^l^2k. 6 J-C. Lu-i<a-> 
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£L£Ul <>J 

:evaporation j\ n n • 

A—ai U llj _11 

g-La A- U x l I ^jLLo jLiJI 

oi > ^ i H q Ol_La_s__o_JI 


pLJI J j-^.1.j j .jLfjVlj 

aJjiLuJI ajJL^. ^-äljJI 

^Lll A_jjLJl_1I ajJL^ ^A\ 

O-LÄ. J .gLaJI jLa^-J ^-CO 
* * 
Ljj^ oLkI g-LaJI j\ \. \ ^1 

A_il_a i^al 11 g-l j..^. Jl (j—o 

I ^^-*JI ^5-® J— 

. jrn. 1*1 ILi A_ji-aJlJI 6 j_A 

^1 *LJ1 jliu icondensation ^ui • 

iaJJLuJI a^JL^ j? jjLjJI g.1 ^JL ^ j1=»-u(ä_j A_jLi c_s V-*JI 

.i L dll j ^jL, j^a. 11 ^_C Jj £I^_S <Lä1jl-o äj\ X g-L-a ol^la-S I jAJLo 

g-I^JI ^IfLoLj jjjlj V > 4_L_aj ^^-jJl ^cLuaj olji^a ^J1 gLaJI jL^-j 11 1 clh^ -precipitation j^l^ji • 

^Ja-Ö J^-UJ ^_Lc ^j-öjVI J^la^JI O J j j . 1L> dll j ^-C Oj <g-l.Au.JI ^-o pljln Q 11 6 j_A ■la-Am*? dll jJ A ^ iVtj , 


I A 4 L a. ^ . j ^1 


* * P 

. J-a^JLa ^Ja-a ^1 ^1 ^_1 j ^1 


.^^-öjVIj jL^VIj olj^n. %llj oi Uj^»>ali Jnftmj ajLs ^j-ajVI er^l clhj^ :collection ^ a y\ 11 

.AaSjj^ LaLi-o jc-ja-ÄJj <1 1 3 jJaä-J L$_jLii ^j-ajVl ^lc jLLuaVI 




^IjA.IujMJ ^JLuaJI ^LaJI 

&Jll *LJI usable water ^haJLuVJ jJl^JI gUL ,wni> 

( J_j_ xu jlJ1j *_^<älj_C.Vl t. <a 11 n. a 1 1 J a4_a J^k_l_xaJ 

,A_i£,ljjJI oLjLjÄJI A^jLiujj ^La^JLujVIj 

^_Lc J^-aJI g-1—aJI (^j-a /9 ~7 La qII^^^aII i j L j~ 

IaJ .^Ij^JLu^Ll ^cJLioa j± jC.^ ^cJLa f-La j 
VI .A_al jiLLal (J^-Ou) ^ jll 4 _)Ol 1 I pLaJI {ja /3 Vl^ ^j-ijVl ^lc 
A_j_U_cVlj jL^_>Vl ^jS j -y "\ ^ ^> a-)JJlJI ^-L-aJI I j_A ^ <jl 

3-^ V <^l jAJLx» VJ ^cJLoö aJa^-j La-a <A-> Jjl^ 11 

Aj^ll 6 AA ^j . /I V 1 >J 1 ^Ij^JLujV ^cJLogaJI ^-LaJl {ja 

oi ja^aJ! j A_i_äj>.-r^. 11 öLa-aJI (j-A-J ^Io^JLujVJ ^tJl—toaJl g-L-aJI 

g-LaJI ^j-a 6^)^oLj-a^ ^j^A^^j-aVl ^.jL^_>Vl^ 

£ 

A-^^i-aVl aJjLaJI A ^ X^JLuU La la-uj^La ^ jl^ ^ 

• l_i-ag-LaJI ^j-a ^jJLc 400 

| cX^ 

'i ^xul l \ ^ O In C.l i j-ajVl li «ai g^LaJI 6^ j 

.the blue planet " jjjVI ^IJI" 























i _^<i i 


d \ A 4 A i< 11 Il 

H ♦♦ ♦♦ 

jjuLÄi i ^«ic. j^kj ji^i <u j*i y* Chemical reaction ^l^ji j&Läui 

_t um * <u_iLua_iSJI cj^xLäUI Cij^jj .SjjJI Sl^j ^ öIj-jäj ^1 jaj^ Il JxUlUI J&uijj ^ <' _«*_«< 

.ä^jLLaJI ^sQxJi otjä ^ electron configuration ^ 


ÄjjLajSJI O^U-LiU! ,_ys\ 

A ^ J Aj c CII .-.M rl a" Il # 

Chemical l±>\ . w n< .kJjj 
.oljöJl ^ bonds 

^ ' _' ^ ^ 11 J 1 a i 11 J*\ # 

Chemical _h» 

.compound 

j i » il JI 6jl—-a-JI ^_C. J_J 0 

J_c.l_ä_j_ll_> dj' Il 

.reactant JcLiiJJL; 

^jc. A "v "1 \ II öjL-aJI 0 

.product ^LUL; JtUill 

4 y\ k 1 M f l Q ~t 11 c. I ^ -v I J \ C 

J K l lj 4 U J -v Il \ -k I x 

.^jLoVI jx.lj_ä 
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.^sdlJI 

.j*±2}\ 

. ^ 1 0 i I . >«S Ay 

.jV^ÄJI J£b 

. 4 , Q 1 1 ^ lt i*4 
. ^j,xAx>u | 

. IjX. jJl! 1 jj)<^>ll 

. JjJLLJI a_cLu-ö 






















<>0 Uo^Lu :chain reaction jaaaii j^iAji 

Mc.liLo &j)U^ J^ ^_a LJI oj^ s oM- c. liilI 



J^IA j .*j :synthesis reaction ^ui J^lilii 

jl .6 ja* «a SjLo JAlll ^i£l jl jjlkh.u > J^li jLo A_j_S 
. 1 j^>> 1 ^ LuL ^1 ^j }lei Jx.Läj ^U* \ j_fk.I 

2 H 2 + O 2 ^ 2 H 2 O JLIa 

Jj-o JcL^^aj icombustion reaction ^i^iAi 

^_-o VI ^jLxJI 3 l w >i^- 1 j£.Lkj (J - q-uxj .Sjlj^k 1 1 

e ~ 

.*LJIj ^j^j^UI j 1 »AI ^jLIj JAA jAl 
jjbj :oxidation-redution reaction Sj,u\Vl j*Lai 

J** l C ~ 11 I J_A < Jl^ t öJ-JAi^Vl (^J-C L -ä 1-1 1 

O1— VI J l. flll 1^ ( J "'k «aj^ V I vO 1^ J J J£, ^jS 1 > 

. 4_ij L-o_i^J I jl^-aJI 


C02(g) + H2(g) v ^ CO(g) + H20(g) 

4 0 +2+1 +1 

Jlj^l I 


:replacement reaction (jiAii^Vi ji) iuäULLuVi j*Läi 

1 (] ij; ' Aj> S ' j x aiJl J il iuLi a 1 i > 11 ^j+j ^Jc. Lilli I jjfc 



o^^tLUI t \^\ 

:exothermic reactions iiLbU SjjLLJi o^laji 

d* JA ^lc. l$J Li LL ^ IL > o Mc. LL» 

:A_äLUll öjjLUJI oMc.Lilll 4_1U JAjj <Gl j ^jVI 

, 6 ij lj_^. ILj ^Hl ^LlDI £_Lo j^LjjV £-o jj-KJI JAl» 



:endothermic reactions £äibdJ LudLJI o^LLUi 

JLloj <J-ojLj 1 ^ U^^k^-o öjIj^. JAu ^_Lc aJLLJ £■ Ll^H 

^1 o Lilli photosynthesis ^^Al JAAI LaA dJj 

pLJIJ jAxu^l ^jllj J^JLl ^^u-O-uJI A_äLL 

A_k^aLaJI o Mc Lalli ^-HoVl (j-ö^ . j 

, 41 1.11 £*M-öVI (jLj^jj <^_llll oi ^,L>jj :<llLII 


.^Lo jLij 11 <(JjLaj. 1I 4-LaJI 

c j^ ijHj :decomposition reactions jaui oM^Lii 

^ * 

^ ^ ^J_Ljj (JcHj ^_s Joo+jjI ja-ö11c ^Jl SjIa-o SjLo I J^Hj 

f- ^ f- 

iJUlo ._>j£I jl Jj j ^" 11 M f 1 a" ^ 11 I ^ Ui »j 

2H 2 0 —► 2 H 2 + O 2 
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. 1 ^X 1 1 


d t il 1 A i< 11 J^JI 

h H H « V 


^ 4_ijLlaj£JI c>MfcLäui ^ Chemical compounds ^jL^ji 

oxaj I $ >J ) Lä_ia jAliuj ^-il j—alt 100 j-J'^ '* 1 

dy<l ia i< jjl *<JSLuiU A-IjLj 



^1 V| «SLacjJI ^_a S jaJlo 4_aaLj-oa£JI oLi^^-aJI • 

. l—O I—UJ JJL.» 

-la-ä-S Sui2k.l^ 6^ j A_l^ LjlIxxj l_j l—o 6 jl—o 4 _ao_uj ^1 4 ^ j 1 j • 

. I S 

molecular oL$^ ^1 4 / a ^<1 1 • 

ijj-uk, qL.i^j-o ^_! j < Q \ 1 — o^ Jonic I d>l—f^j-o 5 

.inorganic V oLi£ j-o j organic 


4 t d \ A \< 11 ^Li£j-oJl ^y2>\ 

4 U,,,Ij \ A-±l Lj-o_j_^JI cjLlSj_oJI t s l,,,1 ^ ~ ~ # 

Chemical bonds JaJ jj 

* * 

^1 4_iluö ^jl 4 _aoLa-o_i£JI ^' 1 11 • 

äjb-^ ^?o-> ^ 4_>j'—4 j 1 s —LSI—- 

. ^AJ jLc U ä , 

4^Uoa£JI Cj La-^j-oJ I I ^Jl L Q 1 ~ ^ ~ J # 

J-^lj 0-0 


(J^-i j 4 aj! to XII ~.l XJ^ll «. ^ jH 

l ^ » o (J.C.I V 4 Lii. 4 j 1 ^ j 4 j f JI 



































t 


.^LuLuuS oLS j* noble gases äk .m i ol^Lidl J£i^ V 

Aji l j^XI I o^lilJI j^-s kiJjlJuj Vj L^ l s. oljlx 


ä -' 3 ' ^ c cjL-i^ j-aJI 

| ^L^l j^ixJI 6 ? Lr L. ide— (o .) ^L^ill jJaJLaJI Jo • 
^^JLDI ,NaCI ^La^ !4 _a_i1uj 

.SiN ^^5 LjJ_j_uJI <MqO ^^ja-ii-aJI ^^ <OaS 


ol-jLuxJI AoiLla-iSJ! oLSj^JI jAx i 

J)-i 2 k>jjj^JI :La_A ^J-a pl_aJI e_aJLl_» !W3ter v-LaJi 

SjJ (J^ ^JjLLo j A-iu/i > 

.H 2 O l^-A *LaJI Ajl luaj 



,LJI , 




:La_A ( 2>rL) ^ 1 c cj-° (j^ ^j <ft 11 oDL jlj imethane ^Lia-aJI 

oljj ijjjl <+uÄj ^1 j ,s<\ X 1 1 ,. l i j 

.CH 4 (jljj-all Äjj £-» ö^?"JJ-S-* 


H 


H 


H ^ 

c l ^ 


U Ul ^ qJI *<SJ^ 


-H 


j-o 6jaio jia.jjdA Sjj ^k, :methanole j^jliuJi 

6,-V^.A-a oljj J «AalaL^-j l^u/sl SjJ 

A^Lj^JI OL_A_^JIj AJLjL^J» ^_jS ÖJ j £_-a 

O g*-~ .CH 3 OH J^i-Li-oll 

. Fij ~ u 

H V_- C-j^B H Jjaäe *"'* > 

o*.Ij jjju Jluiijj :metal salts t- MaV 1 

^Lxixll jc_La JJLjj .jjl^I jl Oxlj J JJL-o V £_a lj_aJLo ^aSI jl 

aJijjjlaJI a ItftVI (j-ö Ca003 fJhJ ^Jl£]l Cjl_j^ NaOl 




. Jjjli 


^yJI J-laL» ^-sLuä 

^ aLia JjLo ^1 il ^j£. A_)J jJI 


A_ixu_iJI i a 1*1^ *1 <v ... *yI 
j-jIjj ,CS 2 M :1 ^ 

<SF 6 ^jLx.j ,GeCU ^k^a->j% 11 

^_J 1 \ \ I I 0^5^ V I JXlrU^ I <N0 2 L\.i>j 

» .N 2 0 4 



n 2 o 4 


ammonium nitrate ol^nJ! oljUc Jjj 

ate- (oi -) ^LfUl I (Jo^ . Jjl^o ^_Lc ju^al \> 11 pI^LaJ 
oUjj-i^JIj nitrate olja-UI La^ VI 
a_ljI ^ J SjjLuj ' 'j )^VI do 1 ^ j * (Sulphate 

(NH 4 ) ^^a_>j-aVI oLä-ujNH 4 CI ^-oVl (Jia 

. 3P0 4 

^^u^Ij^—a _11 d_a_a A _^.jlj *\ _a_ ujI oi_ a_J^ ) _o_11 t y^x _»_1 
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6^h! 

















d \ \[ 4 A 4< 11 Ja_j| ÖjJI 

H H H * VV 

o L& j-Jt öLu>^ ji otjj ChH 6* ^LIJ> ÄäUxJi Chemical bonding m ^.<1 1 isUijVi 

.oljJ-ll (2hH Sjj 1) oj^JI qjau..; l^xAx n nl ja 11 Jb-jIjjJI j) l,x Vij .^LuLlajSJI 


3ii£Ui 

<jl j^ixJI ^ ^1 LJj^JI j^c valence ^UiJI 

qL>C)j* 1^ 1 Vl J JS. ^ I <1_1jLj I fl * ’* «»j 

^1 J^UI oljUJI ^jUJI .JVJLI 

eli 1 <1| I ^ I 6^ L mi. ^ l ‘ MAt^. \ L~ LJ 1 \ 1 l ^\^ 1 V l ‘ ^ V 1 ^ 

. CjI^) j-ll (^hH ^> L>^ ^.15^ 1V La 


a * a! j a i< Il Ja_iljjJl JSxoj 
oL>j^l£J[ olj jJI (SJ^ • 
oL»jjlUVI jjj3 La1i_» .öljlll ^ • 

. S h G11S I ^ I a_ä1c VI ^_c SI o 1 q *L J£Lu ^_Lc 5 l^-^-l I 

Sjj (JSJ ^^.jLiJI e_sVJ»-ll ^_a oLjjj^JVI ^c.S1 • 

.valence electrons^LliJI ol^iUL» 

J_i<LLlJ L^-tkxj 1 ,S* \ s A a 1 ~ A. ^ 11 oljjJI OL»£ (Ju-äaj • 

.La^J al< a_L1 \JLjI ijj 












-Mj-iJI jjt hydrogen bond \,^ j.^\\ un 

(c-jLcu cJjJ-^-I[ C>lj öJjj ^a^jjJJ* ÖJj ^aj ^jIaaa^JI 
uJ-a_Lj dll ( O^ jVI ^1 jj) I a II ^1 ^ ^ ^ ,,XV 1 ^ 
•JJ^ ä ^- 0 A-jJLuJI cjLA $ \ I) \ p-y-y 

4-ajIaj 4_j^Jä O^LcLäj (J-uö-ä-j LLa I^a OIaaj^JI JSLLSj 
d^.dipole-dipole interaction v u « h 

.jLlAxJIj oi JAuiSjjJ^JI ^ ^ *.?> Jjd^JI JoaI^aJI 
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•H.1 



^UjAuV! IajIj3JI 

covalent (^jLLUI jl) ^l^VI ]^\^iJI ^ od^> 
VI ^j-o ^IjjLj oljjJI dJl^iiul bond 
•O^ VJI VI ^l^VI LJ^iJI 

jAbu^l ^aIaa :^-oL^-u<yi JoaI^aJI a_1aaI ^jdul ^ 
C£J^ CjL>j^a$JI 4jajI oj-L>^l (SJ^ 

c>^ > < Ai < ^ l <J^ I a j «j-alii j^i£J[ ^rk »Ai^VI 



_/ 


^Vi 

cs-i^l oU J\ ionic bond ^^>Vl .kM jii\ ^ öja-. 

C^l c^fcjVI (S^J (Sj^\ *j*i er*! ^L^s3 jl oijdll 

^jLxaaOJI .Lt-ÄXJ l ^ t j~\X \ ^Jl AaJLccJI^ 4_AJA,^äJI ol3 JaVI 

.oi \ ^ T u l i c j-o eA$j-o J_$jLil_j_a l ^ .Ai i 

" f, <* 

J^l^» uj>^l C£>=^J -ItH^* U°-?Lh JJ-^JIj 


o ^ * J J ,^_äl_^_J ol—^JJ- *!^ 1 1 4. * 1 IA J j^-l f k 1 1 1—a_\ 1 1 

JaÄAuaJJ t<L+yj*0 JC_AutAAfi jiu£. ^jLaJI 4 aj^a£JJ ^ \ J^ 1 1 

. 4_JL_uj 4a^jI ^c_x*-äaJ 1 VI dUj j j) 1^ \ 1 

































U^<l l pulisi 


jjUla MJIj jjLxaJI 


.jxdQxJi oUä {kAi non-metals jjb»-* metals jjLx^Ji 


^ lei S j jLä 4_JUu lj Cjlj _jA jjL*_A^UIj »Lij^ ^ l lj S j j^ <LU(_j^ 



L^Jla ^jJuI ji ^1 n"iuiU c^Lij^JI JäJi 


jjLxaJI 

.lustrous olaVj opaque Ijlj-o ^jla-JI jj«j • 

; l J ^yo ^ l g Kurnii 6jLc[ iLLij ÖLICtile <j jLx-öJI <j-o J J^l l • 


.a_JLc ^LJx. IsLaj • 

^ «JL££,Vl * ^1 ifl vUj 1 $ LJLc tensile strength jiu Sjj5 • 

.L$jl>I jlj 1 (j «ui 

^ju 1 "v ^ 11^ ( 4_*-<äjäJ i i_>-A jJ 1^ ( Jj J^J I I (j J L*-aJ I ^-Lc ^llo VI • 


JjjLx-0 
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j jljCA MJ) ^_yC>\ 

* P 

jl jl JjL*-o VJ ^aj • 

.A_jjLc. ^1 a_1jLuj 

<4-Jl»_A jjlju> MJI *\ ~\ \ _ c 1 t H f # 

< » -a I H J—a J- j 1 Q Il V| LfJ 1 j 

. 4-xj jjl-a_1I 




■ <Lu r > ^ \ ^ (jL}i^ laLäj ^jLla MJ • 

^ «• * 

jl iiLki. (jl u J '-*-° cl^-Aj • 

■(WS> aJjUluj) A-jLLuj 

fduj-i^JI :JjL*-a MJI 4_liLo VI • 



(j jL^a VJI qLaIj..Viui1 

.(ju aHLI j-Aj o jL*-ö VJI u.CVI jjlj • 

.öLj-JI oLAac. ^ ^jLs-o VJI A J^JLuiJ # 

•*b^l-JI c->LäJVIj 5 j-q-uj VI ^_a MJI # 

A\ v l r>l l ^aIj-oJI £_Luö ^ jl_3Uo MJI • 



ij-ä ö"^ 1 >* mercury Jj^l 

. 4-ÄjaJ I 6j I >ä. J , _S A_1j LJI <oJ L^. 


jjbuajl CjLalj-^Ju-ul 
.a_lcI_ll^JI o La^i 1 1 ^_a \ Jj jLjl-oJI ^~0 

aJI cjL- jl. ^ oIjIj^JIj # 

JjLlujJIj oi t . *L ^ l lj a__a_jL_»j_^_£JI ^l<: ^ Ilj 
.^jla-JI ^^ikVI A_lj^^a^JVI 

< J-* \ l lj pL \ 1 I I Jl ^ f I jL_Ä—oJI ^J_i^JLxaj • 

CjI \ln*\ llj <4_i-C L_Lx-äJI j 1 a VI j /f=. l a I I 1 1 -V j l j 

.4 jj j-v 11 <_jaJbJ| 

^J-^ 1 (^-®J <Ä-C-ljj-ll jjL*_a_!l ^ J-^JLdUU • 





















U .^1 jjJJal 


jjUcaJI jSluil 



a i i i^juLa. ^.a*< 11 jjixdji j*^j i a c. ^ extraction of mstals ^j U a i i 
^Is. l^l^JLuI .o^ Jicu ^Is. ^yvi ^ 

elec rolysis iJ^J) jtUui Sjj.uii jjbcaJi Vi<u~» .jj*- 4 -ii reactivity 4 _i_u.iAj 

jtLftiii 4-LdkJi jjbLaJi ui .reduction ji^Vi £j_u*_» j*iaui ^j Vu ujg 

.heating jjs»nii 



■ 2_,^ c jj, metallurgy 

(J.aua.^ .A *> i ä i 0T6 öj-Lä <j-o (jJ * A .1I 
j <olj-Lä-l1 J» i li Cj\ } \ a e . 


i ^ cj -0 ^ <ol j-j-u4^l otjJ-flJI 

^_ic cJj>laJI jj ja\\± j .(j jLx-qJ! 

A Af j . A_ij \ \^J A_ij1_j^xä 

^oaKiIIj <roasting ( V 11 J*) 

,> jjIjuJI <oii3 .-äJLuj .calcination 
«liquation j^_^JL> J-c^äJl o L J-^- c . 
.distillation j^käiJIj .SJ^UIj 


V 
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■ csjA. 1 f >-* roasting r..n 
S tr^® -- 'J»"^ l (j-1[ j-lÄlI 

*^^ j) $ N tl>-ö £“* ^ ^ Il r 

IB*™ c_ulj_äJI 2—llj| ^ I f dj j j_c.l_cujj 

J i JaJI C 1 -^- 1 ö>l4JI s^S\ JLjjJt, 

. I J Ij l "' \*\ 11 ' *,, ,*\ j ^ \ 


(* J W3k) 

Pbs + 30 2 -^ 2PbO + 2S0 2 (g) 

(LlJLc.) 

PbS + 2 O 2 --► PbS0 4 

2ZnS + 30 2 -*► 2ZnO + 2S0 2 (g) 

ZnS + 20 2 -*► ZnS0 4 

PbS + 20 2 -*- PbS0 4 


JI^Vl 

L^i t>Lu^ reduction Jlj>iä.VI 


^jjjlUI -JjIjU ^ 
.^liJI ^j£. Ä 1 *\ 11 # 

oi ^yjl ^liJI ^^aJa • 



C.>J«*1^^A-1I 


olJiiJI 

J J 1—uc2s-oJ I ^ A d>l^-l_fi_JI 
«O-S-vjiaJI 

W ' ■ " ^ 1 '"J (j-j-H 

Ij-LkJI O"** 'ijA ^ dl 
bauxite -._....< J .n -2,\\ ~.n 
0^1) 


0 ^ 1 ) hematite o^l^Jlj 
galena UJliJIj .(dijJI J zinc blende 

L> äjUj .(j^jJI cinnabar ,(^1^,^Jl 

• IJ a *v 11 1 OI >_\j uu<\ VI CjI—^ j-o ol>ll 


J .4Jlj 1^ J-X<aJI ^ \ \ \ \ ui j L^o 4_j 1 * 1 f* 4 i~> O \ ^ ^ lr | 

ko J l 5^1 u'— ^ I AJ J J ‘UJ-O^ (^1 ^l^r ^ j1a3-I1 

.4_jj_Lo 1 1 00 SjIjjx 

ZnO(s) + C0(s) + (5jlj^)-► Zn(g) + C0 2 (g) 


J>M K~1 11 

a_jJ_-c^ j_a calcination ^K-n 

^J j ^J .J-ixu£l 

^IjJlJI 4jljl L? -J-C dLl j J_lLuj .plj ^ 11 . » 1 t f ^__fl 4 > 11 r 
jj ^Llj Jio tSjLilaJI 


Jl>» 0 -^^ ^^UjLuI oLiLir:refining Zr*\-w 

• (J^ OLLr ^c. 4 ^ 1 LJI l, .ljI^T i.ll 1 ^ t q 

4_jJI ^ 4,A 1 ^ f ^c_jL_aJI 

• c-uljixJI J^-Ö (J-=^xl dljjJI 3j ^ A 

ZnO(s) + C0(s) + (SjW -► Zn(g) + C0 2 (g) 

^jjLo JljiLkVI a_i1aji gjLJI (Znl) 

* 

•^ »^1 1 c 'Ja ^JlJ 



.gangue^l 


.J-LäJI ( j-o .‘4 _j jJojJ 1 j 4_jj_u<kxJI jlj^oJIj 

AI 2 O 3 . 2 H 2 O.- 4 ™..^ AI 2 O 3 + 2H 2 0(g) 

CuC0 3 .Cu( 0H) 2 2Cu0+C0 2 (g) + H 2 0(g) 

CaCOs.MgCOs -Jidk^*. CaO + MgO + 2C0 2 (g) 

froth flotation oj^JI 

^a£ jl^cJI ^ja-JI oL^^o j .J^JLäJI 

6 jLo-1 <Vjl jliJI 3 ^xa 4_a_LajlJ I ö JA 4 \ J 1U ^ 1 1 

jl<*j 1—a_> ^Ac \c 1 
, </jj_*—oJI oLl_»*>_^ 

- f-lj-4 ' * 



J—oL*-^ 3-1-i H J-oLjl J 

foaming agenULc;! 
^ »Vi I 

HkJ I Joilbj < v c 1 <a q 
^c_JaL-x*JI ^ 1 C 4 —o_aL>*_JI 

k—a—11 Cj 1 Ji -^ 3 ^ 

<-JoL^—a_JI i,.\ 31 a 11 



































































jji, gunmetal j-sIaJI 

L^jJI *v—o A ^ 


*Ll3^illj 

11> £>> >Aj 


jJLJI *L<Jlj jU^JI 

j-jjjj ^ ~> ■ «! a-sj 

<J_äVI ^ I f ^Lc. 2000 ä^aJ 

. A_i_i^-LaJ I 4 _j lj^x-o^ A_j^i i_j j <*j > 


Lo^lj <bearings 




-^Jij 

(J-Sj 

(J A-jl-4u_4- 11 V— 

.A_i_»j% 11 

Bobby Moore jj-o VLL^; 
Nelson Mandela }L»j-iL-o 

.£_slj~oJI ^2)-° 5 J^JLo-ll 




4-iiLjVl 4.<AkJI 

^ 2< J: ,,. ^ Nickel Silver i-pLJVI a^UI 

Ij_A 1 ^1-- jlUl jjjj .\llj ^lllj <juUkaJI 

^ 1 r 1 ^ \lj ~ ^ I ^ J_C £_-o 1 1 ^Lll> u ) ^ <xiVl 

j_>J_t-taJLlI i—äl, xJ-^j L»Li_^llj A «AftJ l 

4 t\l aI V 1 ! 4 . A al i ^JaJLuulJJ .A_j_jLaJVI A < A fll l 

^j_o 4 4 > U t SLLJLaJI öjL^JI d>VVl a \ J^ r s fi 
* “ 
4Q^ t^l 1 01_a 1-1 I £■- 1 ^^— 11 

A. \ A. ~ ~ 1 4 lä v... ^ aII ^VVIj (( 01—4 \-J^iu-l I) 

Läj^Us jI^j ^j-lll ^LlLVI 

4 4 1~ s\ " > 1 > ^ t 4 1 1 a. 1VI a_S_Ll^ . A i 1 1—i 

4 ,A4I I jl jl ,J5Lj-dl La ^ :^CJj 

.a^aJVI jl <äjjjaJI 


A 

|W 

r 

i M 

^ J 




HM KuJI 
♦ 

yjbLAJI ja ^äJQ 3 iLp^L 4 jl^a alloys (lajUäJI jt) djUuJI 

I fl K-r. ^ Ji jjbcaJI a 

S# fr ^ k 

^jAj ,l ( j h.uVi j L^-L^äU jjL*-frj ^ a ! IjJ <t ^köVI 
.bronze ^ J j?^^n 3 o uL ^ JI 
brass ^ui^ui ji jä-kji djUuJt «Jiai 

(j^ julma.) frj^sUJi .cupronickel 

.duralumin <stainless Steel 


































MJI jV 

stainless Steel J }Ul jV^iJI 

^jLLqJI jVjJJI J \ J\L i I j_ 2 ^I j-Aj jj^JIj jjj^JI (^j-o 4^ t v 
^^ j o-» >»«n .j^lui j ^j±lii j iji^>n 

J_jLäj <4 < a KI I J_JJ jVjJdl ^ £jJJI I j-A j .jVj_LII Ol-öJ 


j^JL-UJI 

jl jjJ J-hjJI u-o j a ui ^_a amalgam ^jlLJI 

* 

4-1 ) l o l . 4 j \ ui 11 o l^xli^k 11 ^ jK * A 

. 4-ilmJ l ^_ajjUiJLll ^ J-J ^kl ^ Ja_o ^3 lLoj 4aAflll ^LlujVI 



. frj >. \ < ^*1 MJ I J V I ^ >*V "V 11 1 ** 1 J V I ^_UOJ 



cJ^ 

g £±^3 jjjll iijiä. Ä<;,;„, duralumin ^jJIjjJI 

f f -f^ Jj' » ^ ]1 j ^uL^JIj <j-« 

X lj UI 11 A-tjj » A . I 1 C I ' - -~ ^yjj ^JAJ >_jJIjJdjI 



jU^VI 


~ « 


> ^JLLo 


LuQjjj 4^JJxu 


jja^äJI <> ^ Britannia metal LuLl^ 

(j-* <a - < ‘_' ;■ »» ^oi^JLcujj (jAj-il J£i, L$J j «j^jVI j 

1 A s i l —i p ^UaJJ (^LoLS ^ <o*^VI JJ ^ ^'- -^ 
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oVVI J«l^ 





































j i i j j d\ \ * ti oi^ ^lijI \a li {jA 4 x j ) a ^-ä acids j) ^ ^ n 

<* s» 

i* oljli. jt 0*3^^ 6^?i • 5L rP JI N- 4 'ji J U 1 ^» J ^ »J. ,hl 1 e* 

f ^ f 

j^-yJj lA dJjLuj J) Ih ig Vj) l~ia J^ U I J <L»U alaJI ^ j A a x JI J^-il Ijlj A ; l < ^> jt^a jl 



a - Aja^v il x lm 

<L-o x j_jj_^_iJ PH scale a,*^^ ^^ . 1 1 ^ 1 « *j ^ j ^~ ^ j 

W t ^ .Lljl_L2h. ^1 1 J (Jj) l^k ^ 11 IjJ. \ AC 

^i[ ^äj J£ 0±^ -(14) ^i[ ^La 

A-^j-c^ A^jJ o^»J ^ oL>^*l 

a_^.^j 1 (I >öi ^ \,a^- v 11 oV ji 1 ^ aJI L-o! <(7) jl—i^JI oV^l^_a.JI 
.(jji* Jji^-aJI <j\ (7) Jji a^j Jl Jo «(7) Jh> J5I 


J)A ^kJl 

^jlIo oi j 

. A_c j V A_^J>lj oiJ 

.(7),> JSIPH^^ A^jjLfJ 

.^jljuaJI J^Li (^>) txt"\ 

.j^St I ^1 ^1 blue litmus paper j^jVl ^^2-11 jL^ Jjj ^^Jl 

. \ 1 ~v 1 1 • I (| <“ I a * J * f- Ajfi^^J 1_» I^^JLjuj ‘ * * "-» * 















OjjVl 


JjLu jj* nitric acid A^nJI j! ojjVI 

6J-axuVl Ax.Lu-<a A_o <u.a 11 ^pa j) ^^.11 ^J&l ^-o J-ÄJ .^j^lll 

^ jiLLup J . O Li l 1.111 l «ft Lp I j-C I j Jjuta^O JJLj 1^ < A_p^ j VI 

<L^pj)11 JpIJ_U! <Lc\_Ajuo ^_S dU jS> 0^^*^l 

.SpaUlaJI A^a.jjJI oi j Lpj-oVI oljX >j <Jj_LLJIj A at ux~i Vlj 



C>Jji£JI (jA A ~k 


^jUI (jÄaa j_a sulfuric acid ou^pUI 

^_äj < A_cl—4—u<aJI SjJL^p ^, \ A> 1 u^ u A 7w .. r JjJlj 

A_a»JU-a ^_S qL>j^.a 11 I ^j-o O^^p^-JI .oUjl U dl 

. 6 «J<a.<.u ^ I A_c 1 \^ ^ ( o> IjlL] I l i > 1^ «v S^-<-<aJ I 6 l_p> 




:La_Ä ^j-a^-aaJI ^j-o ^1 ^ uj\ dllU_A 


oijj V ^1 vdb ^ :strong acids • 

A_pl_pa_j^JI jIj_aJI £ Ll_j[ ^paj-^-aJI a j_A ^OaJLxuIIj 

ULjJVl^ t j-^l‘^-l-ll > J oLjLäjJIj aJ-o-ujVIj qIj -\iu -llj LSj-^ 1 

4^ jiAr }|J| J )^~^Il * L-<a_»l A-j^UI Il * SpCi^ .A^ Jli\ 

* * . . 

^a-a^. ‘A 9 q t^ a_j^a 1I ^pa^A^jl p^l .inorganic acids 

.OjjVl ^pa-aa^j < 4 -LaJI jj-K j-aaaj <j(j-äjujjil!l <OUj^JI 


• '-r^r— 


d ^ ^ ^ " Il jl^—<oU^pa-a_ll A_cl \ is> 4 a j * ,Ali II 

UjJLj La^ .^xäl <a* Il^ ^pljlllj A_}jc.Vl^ oi (jJ-il <^>11^ 

organic acids Lp^L ^Ul ^pa^-oaJI ^xuL a & \*<a 11 ^^a^-aaJI 

<,J_aJI ^pä-a-z^j a \ Il ^J^a-a^k. :A x <All ^^äj) -^v ^..11 j ^ tul ^j— 




^J) 111 ^ <^lill ^ 





^ JJjS litmus paper ^1 jLi^ 3jj 

dJjj :JjLu ^ Li^jLii jl (jjlÄ jl u A . n^ 

. JjLJI ^jS c-a^J LoOlC A_jjJ ^A-pCp 


j^AA 1J1 


^^-a_jJJI oLpua-aaJI jLaj ^aJI ^aj)^^JI ^X. Jj 

^pJI jl .aa. il^ a^I j )*q 11 Lu<a-oL^. UIj-o ^kxj j .citric acid 

xx_jj -Lj-^-UIj ls-^j^Ij JU-^jp-IL^ l ^.. 4 -fl 

4 ^ ^ \ l Lr V ^ J^JLcu_>^ < 1 t \L 1 U 0 U. A1 111 (^ A l-^ I) 

£_i_^_2k. > ^_ä L-o^ . O U^^xu-aJ l^j ApJX^U A_xxä-o L^. 

oLl jS (J^. Jjj (O LJ J-puaJ I ^ Lp ^jLI I 6 j IjUl I ^pa 1^5 VI 



VINEGAR 


iirmu 


...PALM „ 

VINEGAB 

5UKANG PAOMBON 


i-\ 1 a L\ a 1 1 ^ j % 4^ 1 t. 

i 




^ ^1 

Tli^a Sap 
^/inegar 


SUKANG PMOMHHM 


^ CONTENTS: (25 FL.021V' ^ 

:ar ENTS 25FI oz i*US : - “ Uj S 
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jiLä ^jLla-iS ^-ä ^uLcuVi ,^Liji..i^i < s ^-ä alkalis qLjj)i^h^ bases (JxlujVi 

jjjxuV ^Jx «UjLaVI .^LaJI J^L^jVI J^-UJ jjjL-uI 11 J-oX Jiv^kl 

£ij,\\x a 11 ol^Laj ^jjui 1L£JI oLj^jCjI jj la 11 j 

(j^xuiVl 1 

.(7) <j-o ^JxJ PH <-u<a j)^^k A^.jJ ^uuxiMJ • 

•3jj^ vj>^ LT^l jjj l^yjjuj V I > 0 

.JM^->MJ <lL1_S ^a£. ^j^lujVI ^ • 

c>L-» jl ^ jIjl-oJI cjI^Lo jl (JjLjl-öJI o I ...ui-u^ I ^^u-ujVI Lo SjLc • 

.^jLa-aJI OIj J-Aj-j jl jLjlaJI 

. AJLuu-o J 1^ 1 1 ^-lc. O ^ I j I J-^ ,_j i iu\ I A»j^Ll I ^jujuj Ml # 



oLj^iäJI (JäI j-a. 

.^L-aJI (J^ \ \ OH- CjI pL-aJ 1 JjI^uj CjLj^LäJI • 

.^±jj 1-q j <j-ö ^jlU o Li^liLl # 

jLx-oJ! » jjl ^ oLjji 1 11 ■ _* * ~ • 

C£A>»J 
















.4-xxA^ ^jJI ^ borax (jjj-dl jl) o^ljj-j-ll 

. VI ^c_Lxjuj Q^.1 6^)1 J^l -ftC. I ^-Lc ^JLaaL (jJJL-o ^-Aj 

.<LaJiljJI A_ajJX I g-l i.Aj i CjIj^-L ^ le ^Ij^-L1 

^_aj < Aax Lx<-äJ I ^-öljxVl ^j-o j 11 ^_S ^ JjIIluj^ 

J j \ a j < Cj 1^) 11 (k J_jl_Ä^ <A_j^_a_*JJ \ ^ U 



^Lul sodium hydroxide ^j^u^JI oLL* 
g-l > a_iL-ö SjLo j^-Aj .caustic soda a_j^L^JI 1 ^ujLa 

^_a j < aJsjJlJI SjIj^. a^.j j a_2^jIjJI <LajiL 

d)bl—o ^J^ILuajj . A_jJ I k _ £ ^ .Ui i ~i. 11 Cj l -k. ~i \ a (j —ö 

^ * ^1 1 Jj-»L^JI AxLuAi ^ öj!x^ 

A vU a \ 11 ,^tl a^h.yJI J AJLu^VIj 



j^x^sJI vijI^Lo oi >j \ 




ygr- •-.v - 


cU? 

| 

|- ol«-Lo .L^li lime water *U j*j 

*. * 

. pl_*_X> MJ > 1 gj) 11 jLcA-0 ^ jULxaJJ <AjLAxLua 


fete-v 


jxiLujVIj ^jäA^JI JXrL^J 

e_a_S^j La^Jlc1_Jl 5 ^jX ^ V\j (^uLujI £_-o ^J-xLa!» (^hJ^ 

a-uA^J 1 ^I^JI neutralizing ,u.^>) Li^i* J£ J-*x 

dilj^ .^c_Lo ^LlJ ^1 ,Jx Lalli La£ <(a_ixuVI^ 

o-* H(+) a_^j-JI SjjLL ^-^Jo ^1 JxLaiJI 

^yU Luj V I j^j-O OH(-) A_jJLJI J J ^ ^ UJ^ ^rf , VCi.rvJ I 
J-o n UH ^X J_» ^1 Lxa_i£[ £c_11jj) .*Lo £• Lli| ^Jl 

Jj d 1 1 <i j^l iii > a t ^ 11 ^ -v \ ^ \ 1 5 j^l_Ji» jL "v tl 

obLo o ^LaJ! ( JxUl» .A_dLuJI 

.NaOl ^1 >U1I ^c_Lo ^ J \^ 



(jxixuVl o La I j^JLuj I 

LgJLu^L^t ■ _ » ^ ^ A-J^AaJI I Cv U v*\ 11 jl Ijpa ^yUJLU VI vK"»a“ # 

Jlj cjjij Jl JxLalli 

^IdUIJ jj^JI Axlluö ^u-ujVI ^JJb J-iA^JI LlAjI jlluiJ • 

.CjLjLäjJI^ A 4 i.^n Vlj 

Ä w p 

A_a_i_a»_*Jjl oLjj_UJI^ (juxu VI j_^.^_j # 


OL^uVI £ 


b ^ Il öjl-alj A /j ^ v 11 S jLuAaJI _'j v -v \ I j 



^ > <^i ^_S (^jUdUjVI ^ jisJLca_i 
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ijuA *Ija j_uJl.i J 4^ jjAj V j£j j <^_iLlajSJI jxLiui ^jxuj <Li j 4 a -^ ^jLa catalyst j4^a n 

* 

.catalysis j_r4~\~) iu ,-va il ^i.< ^.■ ■ i« ^ ** „* a j^ 11 j^.llui <u_ua . jx-Iädi 

i^äJQjj .«laji öUuLUi A4i£ ^_4 ^ a j-jä enzymes öLajjjVi 

<LuLl4.i£JI ä~' Il JUJjULl J I <~'l * ^ I (J-^3 — 1 * *_*"'Jj ! (j-Ä oL-AJjjVl 

fr 

.LiaLxiAl ,4 4 a$ a II 4-iJ)J ^ H 


<« 

d _* A La II Jltlja -v /> Il 

JtUiJI lc.j^ (>. negative catalysts ä_, : i...i i 0 lji^-Jl Jläj 

"fr ^ f fr " 

^ulu 1_ j Lx^: i_> I ^ \ 1 <xj 11 j) Q ^ a 11 k _S^jl_ ^ ( A c j m \ I ^ _Lj ^—i Laa JI 

s_jKll ^.5 Ijj \^. aaaIjuJI oi >a 1*>j .inhibitor Kiirii 

<^jJI k_a_x-<a <A i A 3-11 ^ ^Lc ^_S J j La ^ 

•C^VI JlxJI L> cjLlojoJIj 



C)Ij^ -o-ll o ^_a proton acids a_x_»^_ja ^ J1 


.p-LoJI ^_Lc J-ftiiU ^.iJI o Mc Lilli l aj<a V j <LoIja. 

cj ^Lc 1 a ^ I1 j iK 11 ^_s j ^ ^‘s ij } ^L_i_lI ,_\ 3t a ^ \ a. ~ ,n\ 
^ J ^ ^ <-u^ dll 1 —i ^ liib ^ ^ 1 A-AJ l A A JI 

*La^iJI JJlo transition metals LJULuVI ^jI.*a!1 

.AajLaaa^JI M r 1 Q~ 11 b Q ^ 3 ) O ^b ^^ jliib 



11 

j < activation energy kuVrill iilk ^ ob^^ll Jli» • 

J_cl_aJLll ^.1 j ^ *\ 1 l ^ j 1 c ^ JJLaJI \ ^JLlI A_äl K 11 Aaa^ 

.^UaaIJI 

katal JL;l£JI ^_A (_^^a-äaJL 1! k l iu \ 11 Ia .a 1 A_aJ j jJI 5 Ja jJI • 

.ÄjjlUI ,ji (^l^i 

JJxJI Jl Cjlj^-lll 4 ' "* ' ' j j Q- " Il UI r.. 111 v _ä i ^ j \S~^ La£ • 

.;urn over number (TON) 

.(TOF) jj^ill ^ic. cjIj^^iJLj jjuUls ^_'jj^~Il ScLi£JI Löi # 
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3j-l£jJ Vl A -v A 

y>Lki> ^jjiVlj sy^yi J*LLs3j .substrates JL£yj ^y>Vl t.g.>lc jPI Ä^ai JjJI 

u< enzyme-substrate (ES) complex sy£ J\j ^Vl sy£yh, ^yVl jLal .JääJI ^ 

.jjjclio _>iJ e-^y*. ^ I jl lyaä oU J*i-J SjjSjJI J, } * ~'~' du.^. I^yj Vl J,a£. Ijaj IjaJL 



JcUlJI rc_ji " ' 


jL^il 









O t 4 jjj VI * ^ * Lb j 

^I 1 1 A_!_LlC ^Js Jj J oL aj jaMJ # 

.LiaLxalj laajjLa ^_a 
4aal j£, d>lAaja> 4 111 ^ d> Laaja I ~Q~ # 


<jj_AJ_Ilj CiLLljj j \ 11 — ^ >j i * $ 

•j*- 0 * C5- 1 ! 

d> l 1 J J "V 11 01__Aa j_a VI ^jbjL_a 4 J t 0 

^jJLaJI jlja^JI ja_C. 4 JLLLaJI n j v 4 , ^ i I 

.^jJI <_£j^-o 

* * 

iSj^ 1 LJ»j d> Laj ja VI j-c Lud # 

<L^_äjUo[ j I AS 1 U> 1 1 Iaq^J a-o !S j 


J-fta1 


Jlj J- 


oLj-La-c 

•Läj^ j±3£Jb 


d)Lä-jjj^fl ^l^jl 

L^JaLda c£‘-J-H 4a. \ il jja j-lC AxfiLubJ d>lbj5Lo ^J[ djt-AajaVl jAäj 11a.a • 

.cofactors 4a_aa_aaJ I (JaljJiJla 4aaaajjaJI j vr j-l^LIjlJI 6 j_A ^ r j f j ^ 1 P, , 1 1 

.holoenzyeme JaLUI jl ^LlJI ^VL Lliaill J*1£JI ^Vl ^ ja • 

s J-*a L Ud » > J-Aa ^J ^ jJI jjaajjaJI ^-C Ja ^ a \ a ~\ 11 J-aLxJI ^ala_c ^-S • 

.apoenzuyme 5ja-aiJI 

# # f ^ # t # f 

tl)- 0 ^ ^Cja jl jl L^uLaa jl I Ja Ja. jjfla jl 0 ajal 11 JaLxJJ J^^aa • 

.coenzyme SjaaaJI ^ J ^£_CJa Aja^jJI 


AaaJaJIj 4a_cl_a-aJI ol-Aaa_LaaJI J a.ta # 
jl—AaaJj <(J|j ^ 11 jaäj jjl—a-aja*^_! 


.<LxaJI 4-cläo-aj (j-iaJI jläaj t^aaaJI 
A l ^ 11 l I d> L-aj ja VI ^ \ A ^~ 0 

4aa_xxtaJI 4_äa_SjJI d>La_«-<aJLa_aJ! ^ 1 c 
<j-«aaaduaj jjaJI aLaLj «(j-alj-oMJ 
. ( j-aljaVl ^_yr\X \ 



?^i*5 cb? | 

iUl JtUill ^ ji^Jl SJL*i ^ Jli: sjL» jjk catalyst poison yA ^1 1 ^ | 


































*LlaAJI I 


JauÄJI 



JauJlJI j) * ^-1 S03p (jj) il </•>!! 

h ^ ^ detergents 

_i »"-"»ä s-LaJI ^ jI^aJI ojJb Jfclälj^ 
jjojljLddl£ Ä^ädl ^Lu^Vl 4Jty 
.SjJiuJI ^1 (jijl aäJK «uluaJI jII^aJI qa 
(j* j^jLuaJI £ 

e # 

IaI q! oLjLj-JI ^ 

£\ iSb\$ J j mi H J) 1 utA 
.^jlII oLi£, ^a jI h4Vll£ ^ajjjlaJI 






djjLluJI ^jA-oLx^ !A_li_A jJI y%-vVl > A \\x 11 Lj^_iJI ^1 Jj ) < ^ >. l l ^Mol J^-o (j^L^aJI 

.oleic acid j .palmitic acid A ^:JI j <acid stearic 

4 C.j-02^-ö_» Lx»L u^ 2*. 20—1 0 Lg-Xä (Jx-äIj A_LjJö AJLulLu ^J^L-AI 

.carboxylic acid group ^LuXj->j£JI <> 5 j^I lj 

.unsaturated ^ ^ J saturated L*A^o J ^L^U 

1 (j *>l ^ Q \~v I^ A_lajlj ^ iJ l Ilj ^^^l_ixuiJI ~v 1 K A % \uj-o 11 A j\ AI 1 1 

linoleic acid ^ \^ 1U jAixj a % j±£. a_AajJI ^jA j^v^I I Loi 

•>^l jl ‘do.jlj 

. Jxilll *LoJI <u>ljAluJ V I jl <SCUm 6jLjJI ^j-jLxxJI n-lA 

t .1.4 1 1 ^_L^LluO ^ Q 1 1 0 tlA \*t A \.\ -^ \ \\ .^sll £_LAJL_» V 

4_jV <l_L_x_iJ_J jl j) ^ 1 1 ^j— 0 

.biodegradable 




, -«n: ■' 















e 

j^jLuaJI ^ l^jl 

Lq-ä Jaundry soap y^L^aj <toil6t soap a_LjLoJI y y 

yo < 1 xuS-oJl y^jLc-a j-lo-äLij .y^L^aJI ^1jj>l y_o AjL_CjJ» 
Vj .<UaaaJI jjkxJ! A-J[ cJLxAjj <A_aJLc 6joiJ O^Jjj 
J^AJI Olmj Ljlä (£jlz~a jl AJlILo jl^-O iiuJuJI 

■ 6^)ui A ILi 

A-J[ c_£LAjj <l_La_» CjjJjj y>A J y> J-UuaJI ^j-iL^s £_1 uäjj 

jlj* ^ c yAj J^kc 





Citron 


?^-Lu 

i> ^4 micelles oiL.iuJI 

CjLj_A^2w 6 J-Jt ■ j A—1 ^^oJ 1 ^ \ \ 1 1 
. ^ T uJ 1^ jLxäJLj k \^V *t 


-' R ’*-*-*■* 


|g#werBalij 


.4» 

*““ N 


J^JI 


JauJUI ^j ^ L i . u . 4 p iyi 

6-° A_i i j<y Lll J^ujJI J^L^c £-1*^ • 

a_LlLj y* J^uJLlI 3 -a-^Lo-o yy£; ^_s Jiwj_j • 

.Uj^kJI alkyl benzene sulphonic acid ^:y*L,n yyyji 

.^j_jL-äJI yo e i -j l ri mH ^lc j-l£l 6 j^1j A i \^iJI jj ^ 1 ,,,^1 1 • 

.^j_aL-^JI yo ^LoJLj V^Likly^l A t >X j” 11 j^Lx^J! # 

.a_a_iLoJI 61 j^ I l Ijkj^j xpLoJI tiij-L (J^l. k o yo ^ 1 1 y^JI ^-i.^ \-xjua J£iuj • 

.surfactants a_ i^Um<I l oM-oL*-oJl yya y: y_y ^oJLa l qiU\~i i y^ • 

.<_LO_JJ AjLiJx^a JXJ V ^ ) I Li JK Ti V J^ 4 1 1 j^Uuo tl^iA • 









































4 _jlj 4 1 \ 4_LluJ-uj ^j-o 4 j l r> ~v 1 I OI a_l_j_ll i 4 .11 *i -> 

4 L i ... i 1 1 J-äJI 



^ j Q*v~ | ^Jxu Muj jj-o 4 LJL u <j-ö 4_c ^äILoJ I O 1^ ^ I ) l I »— äJ l-^-* J) 

U^JI (j^. 

.4_jjj-o J^lJ) (_£^äl 1 1* Lxo *£J c»^a 4_ili Lfb «LJ1 «^Vi^ ll O^-alJI l^sl 


^u)(b)ö^ (JM(A)^ 



/«20 ^LaJl J-o /80 ^aJ l t>o 
\ / 

G-F20- £ jbU» 


I JjJ £j ^La^-o 


4^ j"'nlA 1 1 "' IJ A I 1 llj Ä Hill ^>1 A II C>lj alli t 

^ ,> ^äJLn oij-al> homopolymers L-iUiJI ol^^LJI 

gjsjii copolymers j^ll ol^aiJI Loi .olj^-j^Jl <> -^b 

<jl <£^IÖJI olj^LU ö^ij oi ö-° "^b £_>> 

4 tf 1 t ^| 4 t< nk 


<SBR (J-oLjjj ^jj_»LLuJ1 JoUo-o :4^jIxLuaJI cJ j< ft'> JI jJ^I 0^3 

J^l^jJL^SI cln^J ‘tj-l> ^ ^ ^ JaUo-oj 


CjI^-ujIj SIS (3^J-?j 3^1 tlhLhi^-^J ‘ABS ^jLlj_s 





- jJI JLöjlIuj^LI cj->jX> jLii 


£j\jA 1 Jl 

.|jjL2w Lijlj^. VjLc ^j^-uxJ ^ 

. 4 v \ 1 >A1 1 ^I^-aJJ 4^0^La-o ® 

•ojjtt AJuiä. <• 
. ^1 ^1 W-Lj-2«J ‘ a - 4- a " • 

1 d *^1 a (jl 1 (j ® 




s&L* öLi^ ^ polymers oij^idi 

* * ^ 

öLjjj-?- j* oäJLij^ ,£iuaj jl <| yA-ula 

e 

ä j * «< H cjLAjj^JI d jJ> (j^ <J£ J ^ 


oLLijo»JI .jju-oVl oLljj^JI I l 


‘MiJ- 


u> 


T?^- 


ii ^j-ij macropolymers 
.monomers 


1 ^ ** * *i * * * * ^ 0 1 j A 1 4 11 ‘ 4 4 


oi j * 1 * I l :L$JLiij * ol-c.o jlj oi j < ft I > 1 1 ^ 

ol^lJIj <branched ie>iJI oi j-^-LJIj .linear ä _>U^J I 

.cross-linked LJL^lJI 
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jLoL 


O f j a 1111 o La I j ^ “ I 

: 01 ^-aJjJJ AO 1 —o I jJkJLuu VI ^ o 
• dil^^-ll^ A j i s>> l_j^_l 1 ol^jVl A c_ 1 >. 0 

.Oljl ii*A 11 L o 4 c \ \,^ 0 

.oLiiJI j^j A_cljjJI ^ ^.VaJtuil • 

L-aJI A_j_JaJI pli j \ U 1 1 ~ ..." • 

A ^ * 1 o 11 A_J_C j V I ^ A \ r 1 \ , ^ 1 1 


ls-^jj ls-^ <-lAJI 6^=^ • 

.,-U.rk 


• <LxUl ^ ~1 A 11 oilj-A±J' 

A+A + A...--► AAA... 

:<^£j_lu!aJI oi j-a-LJ! 

A + B+A....-► ABA.. 

S 

J I >-°-4 (J- ^^ *1 CjIjj^xj-o ö Jr. ^_lJI <_xjLl-o^JI A_lLojlJI j* 

i*kä J£ j .polymerization öj-JJL ^£j* 
repeat Sj^-Jl s^jJLi j-^J-JI lT usj] ^ si j-aJI ^ 
.monomer residue j^j-JI LLL. jl unit 




6,L>jLLuJI aJ°-?Ij J^AS jLxj 6 J^L 

—£_L-aJ J^kj-o J£J Sj J^o 4-kJ 




j^-Wi 

pUlI £y> cAJLlj oi^ biopolymers a_^^J^JI olj-^iJI 

^ > ^-L>[ O*^ ■ (^5^^-b^-dl i 11 A_LLS CjIj-aL J A 
olj-a-LJI ^^-lc A_fij^Ä-aJI A_1 jLoVI ^j-o^ .A>gjl^j^ j I A_Ljl_ij JIj^o ^_Lc 
o~*'* J Hj 1^ r> JI^ b I j « «> I b 1 1 a_i j) j > n 
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. ri Bill il Pt '> m 


1 * ^ 

■ fBBEE’ 






















tIHSI i 

Sf , 4VP -9nf9^B9pftMH 



(GL Ja 4 _ija 1} äjU plastics (öj^iuj^Ldl jIjaJ) jl) ^Ij-LII 

Ja jh I v-U I jjljj pt jaJ-JI jj J* Jtu!iUxi Ja CiL-iS^aJI djjÄ ^JJLIjj . 4 * )Ä±a 

s» fr 

.SjjiLä d \ c_ 1 'i./s II jI^aJI jpi^l 


ur^ HH 




' jl 6^-^ • 

.JL^iuVI > g l~v ^ ^ 
t \ ' jl^—O ^Jlj-UI ® 

•SL>K* 


•i 3 ^j (^JöLlö-ö ^jaa-oJ-o L$J • 

.4j>jj-aJLi j\ -ft V> • 

.*L> j4 ^\j Ij^ 1.1 5 j^..^. aJjUl ® 


•jj^l^ • 

. ^I _\~v iijj^I A i® 

i _\. >^s n a_l»\_5 ^.lc • 

^IiJIj J_i<LiL_JI 4 _L^juj • 
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Cj l-^-A-J I^J I ^j-o A._i\ > I jJJ I Q l *\ \ a 11 «. 

l ^ < AJ * J^LC dj ! ■% 1 I l^)J I (, >1 U J . ^J_»1_UJ ^ I J^J) ^ ^ ^ I C j 1 4 4 V 

A, \"\ \ s\ d> 1 —jJ-ä£. ^ \ M I (_£d2k.V <^Lj»L-uj £C_U-ä11 

. dj l J U* I I 6 -\ A J^UI ^ < A 0 I 4 A. A dj 1 ^ \ 4 -A ^ 1 I 1 ^ 1 4 ^ '■y 4 y*4 4 

( K 1 ?'' 1 1 jl) li^b «casting _,<i,JIj .molding iJ^äJI 
^-v.ä^~'1l j «calendering ( 1 _ r _'i^~n j,i) j ä.^i ij , extrusion 
J .<<r„'il l j ,foaming «laminating (jiäjiJI jl) 



:PETE polyethylene :terephthalate l^^lj.n oVLLs. 1 

*—ipLaJI^ t AjjLijJI ^ .A a. A a 11 ,-,1^1 j ^ a w 

‘ >l<* J) / 4 C 4 OA 1 1 


> J^jjj :high density polyethylene aJjUUI ^^Jl. 2 

<4_jJj-j-oJI o La l A \ ^ I l cjIj-j-c.j II 3_ijl_jlj < j\ ,^9 II 

<d^^-oJI CjJj djUh-U*j|^ «jjudl ^LSIj <d>l-}UlJI 4*C I^ ( j v 4 7^1 1^ 

.(^jLr^l >Jj 4_d^j 

<dji q I auI Ij <j^oldJI jjjljjj <UIjiJI > jjj ;PVC (vinyl) J^IläJI. 3 

djljX-aJI^ <dV-<*»Vl A_klclj 4 _Q 4 IA 4 4 A 1 A 4 ^ ^ U>l l .-* 4 j 

lldVl j ,A^UI 

^ :low density polyethylene AjiUUI JJUI >ld . 4 
<d>l-jVJ^ <£_jU^sdl l—l^l^ -• \ ~v 11 ^l_xJaJI 4 UI ^ «J^xulJI ^jii l X I 

■ Ui* <*A 11 A.1 4 1 oli djU^I-J^d)^!^ <^ju_»^woJI^ <jLck-«jJI^ 


0 LL 3 :PP (polypropylene) oAhxh ■ 5 

^aL^i-oVI i j 

•(ö>Aii) 

O ^ 1 jM=l :PS (polystyrene) ^».«J_^JI. 6 

cj Li ^ jJI cjIj-i-cj t j^IjJI ^.1 jJdLxuVI oi j 4 _ >1j l v U VIj ^ M l 

aJo^xx^-öJI Ajj^iIII a c 1 c 1^ i 4 4i^VI i~<1 l <a_l^jLj^JI 


.(cjLa.U <*j il) 

j-älj <A v iux\ m I I Cjljl l A \ I l l5 —S ^_J <L_ä_l_ljk_-o .~* t \ a . 7 

<u -aL^a^JI ^-o A_i^ljJI CjIj^JIj ^1 s j Q ^. Ij <(gj— t5 _fl—^jJI 

^ » ft I I (Jl—Äjo^fl ■ «^4 1 "V '‘^.«1 4 .,. 1 "V I I ^__4, \ \ 4 .^N ^ 

.^LsJaJI CjLjjL^.j <^LaJI CjI^L^j 


j-iljUI -djl tyy 

* - ^ I I A_i^ I^^J I I klU I ! l . ft A I jll I (_J-Ö 1 *4 ,xi 4 \j 1 I 1 4 r J A-\. a1 I 

L^J) thermoplastics ^^JiJI a^I^=JI .thermosetting 

f^yi I jJJ 1^ ( A _ 1 1 < ^ ^_>ljJ (^J-A v-jlc-alll A_»^l^iJI ^_)ljJJI I A ^ J A 14.1 1 (J J_» 

djIj 4 _j-L-cilJI A_jjlj-^JI I jJJI JXj^j .A_jjia JpiljJ ^_A ^aIjJI A 4jl j-v I I 
‘ - J> I l (^^-o-S \ (j * \ \ i \ ^-j CjA_^^ l_JLo ^ j, 4^1 \ä 

^ clhi-^^ ^jlj-^dl ^IjUI (jLfi c£j^l o-o .1 ^ SjLc[ 

6 jLcVlj ^_j_li-<alJI 

^-Jlj-OJ <iwJjlj^JI ^Lui^l 4 _x 1 uä 1JI A_4 jIj^ Il JpIjUI ^ \c A A VI 
1 ^ 41 II 0 U ,>1131 Ljjl^JI >laUI UI .a^LJI ol^lUJI 

.oljUcJI ^ lr> 3 4 Q 1 ~ 4 ! .f>^ <^_jI_i_jJI ^c_liULo^ 1 ^ j) - ^“ 1 1 ^Li^l iL^_lo^ 



•C j- h 1 3 A_»j3^jljJJI ^ya j >\ j 4 11 ^_ajLLo 4.^s~ 

qLaI JA "tuli 

. A_VJ 1—ullJ V1^ A J 1JJ )\ Il ■*>! c \ Q 11 ^Ijlll ^ \ Aw *4 .».*4 0 

VI £■ Ll>V 4 ij 1 > l 31 djLcL\ i^> ^Ja ^jJLJLuiaj • 

(Jj-äJ^ <(J U ^ 1 1^5 jl —« Ai l i ^ \ t*~i ^ j # 

.jiljJIJ v l jhVIj UlIujVI >1 «dVLuVIj oMjUJI 
O VUxxlJlU A_J_ljjJL$J VI J_jl-ujJ_JI J • 

.A_xuö^VI^ A ^ 4 11 11 l q" I^ ^ 11 j dj ^ ^ V * 4 1 1 ^ 

1 1^ ^_>LsJ VIj A_xuöLjjJI Cj llX-aJI » ^ ^jilluijj # 

.^LxlaJI djUix-oj ^LaJoJI djliläUU djl^jl >0 
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kJLdVf 




ä iU A j a,x «lLj^Is sjLa fiber <_äj i n 

jSLAJJ lJLjJVi j \ A "t ~j 3 .J ^ ai n 

Ä la^-iX J£Jj 


USLJVI 1 f J A -V A 

• 1 ~< 1« i \ 0 ^Jl v S LJ V I ^ Ijg 

cJLJVI inatural fibers >iJI eiLJVI • 

j U a 1. i \ o 1 1 • I ^ ~ I ^ j\ | ( A v \ \ 1 A_x_» 1 \ i .11 



^iLJI :synthetic fibers Axxi^JI cJLJVI • 
.a_J_>j£VI c_sLxlVI^ ^xujxl^xll^ ^jLLJLS ^jLuxjVI ^Iuö 



Oli jliuiA 11 ciLdVl* 

^ LpV Lr^iLJI cJLJVl uiLJVl 6jjh .OLiu^o ^JUI regenerated fibers ^öLJVI 

^ya J .ixSLxl A t \ t jlJ>A11 5 j_A AjxJLsl-xj AjJUikll jl^-xll <j-o <Lx^jXlu-oJI c_aLxl VI ^ . <,_j f u ^ 1 1 »—Jj j^Jj-Lu 

.oLluiVl ^ <(j^_jl^JI :AJUX jXuj-JI *_öLJVl ^_Lc A 1^ - 6 VI 






















^ui 

j' j* acrylic fiber ,_yLj^Vl ■ i_.n i 

S jl—o ^_)_-o ^ > Il l 0 \ 1 i l 

l > Joj^ Aj^ 1 A^l c> -acrylonetrile 


t l" i LjI l <^*s > 4 ^ \ tr.■ S-ijLuila JI^U iy* *^ .la jj^ i l 6J-A 

.Ja^likJI l_$_Lo JjAJ 


<oljAfL!l <G-0 £_lu<aj Öj-k !l_ÄJ o^ll Jj \k< ^^JjjSVl k Qtii l 
JjLjVI A_jltui_älj <d)ljL ft < a i lj 4 \1 L tj <A_naL_jj_]| oVj— 



^LJVi 

.Lflo 6 ^ J ^ e_sl_jJVl O i—o I J^JLuj I 
L-°J Äj^uVlj o^^JI ^-i ^ ^a^VI <LcLL-ö • 



.Lg-LiLoj 

(3-° ClU-iJI (JjLjI 4 f. 1 v ^ 

k. V .1 ^ \ ^ l 1 < *J^ jl—Tk <AJ 

.viilibU 

^—S v_S 1—j_IVI 4. j_j 

Cji-r^k Ti ^ j) ^_c j_i_l£JI 

M 144 tr 1 >, 1 1 

^_sl_U_aJI ^ .' In lj-^-J 

jtjj oVj_jj Jjb- * —'l? 

.*LAaJI 

l jilrt k_SLJVI ^jJTLutJ 

^Lj^VI^ ^a_j 1^ -t liJ I 4-C l—i 






. 4 t c 1 \ i | 




jl± u-J ^jJI 

polyester ^ Jj_JI 

^ k 0 i i 

i_s-® t"b 

d-flj .4. ru^> 5 VI 

J 1 I .Uj I^-^-1 I V_S UI J£lu 


4_c 

*L 


• J- ^ > 


JjV 





j > I ^ * Il i f JJ c 
^ «il—i 4 jl v t j| ^_g 

.terylene ^_jJ j_jJI 

jrL^IJjl 6 L_£, 


•J^4H J-J-S tl)-o \ I J-J1 6 jLoJ 

( < _5“^ n _9 ’'— ^ ^ ^ ^ ^ 4_X_i^_uj < ^ |.i uu X 1 1 4- 1 ^ MJ 4 k .1 k A 5 J ^ *1 t i^ > j |^ 

6 j-A 1—oi .oi i ^ l l£ I—l-oa^J I >. ohil 4_o^ 1 o ^ 

^ A Aj ti L^l A lA qLoI,l\ 1 u.l \ ^Lä 

u J oVLia^j 


jL1£JI 

eiuJ linen - < n 

jLuj iyA J_LuÄJ ^_jl_i_j 

^ ^ Il Cj I_l—> 

cJuVi jji <> oi^ii 

^jLuijVl L^_-oj^jLujI ^ill 
-laj—J-Il £_J_ uäJ 

^ J- ^_I—(Xil .4-^_ .uxjVIj 

(jLl^JI Ij-oJaouxiI Lo£ <^_j|jljx-a ^Ju-£=J qLa^JI ^ijju-.a-oJI ^Loj5 

• ^ 4x.jJIjI £. \ u s > ^ 11 

A f 11 ^-1^ (j-aL^xLoI öjj5 j jj SjIj^JJ JiL» /j l"<l lj 

-l° J)J ^ ^5 ‘ 1 1 <4_»J^.Vl 4_La_i^l^ 4£L^J| 1^ ^ \ A. *^\ ,^s 

cj ^ i-i li l ~1 ^ l lj <4_jJl>L .a ^ Il J_i jLj—oJIJ . v 1 ^1 1 oljl-4_t-ö 

.(jl^-Ä-aJLlI ^Lo^lj <4 j 1^IjJI ^ujMJIj n"tV^ 1Ui l 













































CD 


r 


<ULJjxu 3j H 1 


Li : 


3 


6.94 : 

4-jj jji a ivui 

180.54 : 

jLjjjJI 4-^.jJ 

1,335 : 

jU-UUI <L^jJ 

3^/ j»l> 0.534 : 



jjucAJi jjAA iiinium n 1 n 

e * 

^Jl ^ aVm Lr UI 4 -UJJLaJI jjlG 1 1* 1 1 

oLfc j) rt > ^ j-a 1 

0^.1 ^ L^J^' A» 1 11 .ju-sUxil 

spudomene ^^j^uuJis <Gij_La 

.lepidolite öjJjjjJJIj petalite o A j-»i 



U «LlIxJI 




1±U\ 


c5j-^ a 

<^_*ALLI JJLo Oj-^ 

. A_c l a 1 & \ \ \ aJ^ 


f J? J * > ■ 


£-Jl_*_> ^ 




H i 


ä^- ö^jj-^b f j-!^-'' 1 1 oULa \ °i J li i' ' _' k *-jj • 

:pL-cJL_j gJL»_j 

2Li + 2H 2 0 * 2LiOH + H 2 (g) 

•-■' ~'J-^jJL$JL jJLslj (3^ £-La M • 

2Li + Cl 2 + 2LiCI 

























jij-ilj 1 11 

aaJI .j Jd >^^1 1 mII I jjjjJS <Jj4^_? ^^ mj 111 jjuo j-uA^j 
•jj-^ o^- 0 lt*! ^j- 0 ^ !^-jLj^4£ jLm 




p ?^\Jjo cU 

^j-aLuöjJI ol-jjl l r> \ ^j-x> l_jjj c &a! ^j_j_i_jJJI .~«1 jji U t 

(_^öl—1^3J—11 JjV-U f^y-a (J_]_ä_j —Aj ~'Jj > *N 11 ^ J 

I OVI ^ 01-^)1 I n > ^ 

<A ..A.> j j I VI *, >l_Ä_JVl^ A_JjJLuicJI oi—J^_uAL-ll 

.A_ul ,A$llj a_»jSLujxJI oLi^lj iA^^^JLoJI JULVI ujLjlII^ 



i c-ä i < r>*t^ i 
^j-o ^j* A1H >. q! r,,~<l ^ 
^jj^xuJI ^JLxJI (J-a-s 

Johan 

August 
jij .Arfwedson 

^ j^AlxJI I 1 a i HV\I 
Liilani ji Jlfi 
.LoLc ^Jj-ujlC (J-i-S 



>5-xlilJl CjLaIj\ lul 

.^j)j tVl ^-Llil ^^_ä_JU1 ^jAJLuaj 

.dLUJI ^Lblj ^ ^ilJI J Ari t«# 


. A_iLoJ»JI A <m <w \ I t -11 1 U> \ 11 Ar i v< >*» ^jAIuxj # 

.reduction agent JI^iaI J*Ia£ aJ • 

CjII^J a^-öVl ^j A a l j • 


. A j \ A 11 1 

















































g. \ v lui 



cK^ ^>1 • 

. LLg ^. lA iu t xj # 

(Jx. UlLII jj JjLij 3-ajU*! 11 J_»U • 

I 

.g-L>j$^11 _u^. (J3Lj • 

^ MJ ^j j)«^ll • 

f—älj 

icL^l^l 
2NaCI~** 2Na + Cl 2 

3lj_L^I 


J_j__Ui^l _jJ J) Jt^JI 


2Na 2 0 


4Na + 0 2 


4JLJjxU 


Na: 

>^Jl 

11 : 

^jjJI jjaJI 

22.98977 : 

ijjjJI 4-O^JI 

<L*^±a 97.82 : 

4-^jJ 

i-j^jLA 881 .4 : 

jLjJJUI 4_^jj 

‘jkui/j*l> 0.968 : 

4iQSJI 




jjju» sodium ^j^Ji 

JMä J£ dljj 

C>La£j^ LajIj 

£tJöXU Q t/l «LlJ^XUj 
3j jl i/i A . j-ijVl 

^_La ^_A ÄÄ^jJcaJI 

i' ^UlaJt 

sodium ^j^aJi 
l-^jI chloride 

^-j \ ^ 11 il < U II -n_La 

.rock sait 

öLt J A ^ A (j^ 1 2 C J A -V A II j.A.,0 
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VI /j jLxaJI r*Lljl 


\ \ III 




Ll£ « 


- 0 ^ ff J -^ 


^jjuj (JJJ^ JcU-o 


CjIJa-öI^ J_ljLxuj^ ^ 

.j^Lk-oJI ^ (5ji Jl^jLkl J-ol_x£ L-äjI J J-U^ll ^ lm \Wua\ 




-^JJ^-ll O VjcHaII jAxJ ^ ^J^ill ^^LIxxiJJ 


r 


|r C>La^j -0 ^$Jlil ^ J_A Jj^-<aJI JujjjJ^ jl ^LjlLJI £_Lo 

i|-; 

.^1 «Ul l ^_lc, 4. iI I ^LLuöV jj|«^kll 



J jjiuJI 


+ 





<^£. 

.6j^_x-«a-aJI ^jlUI 


p 




jjK Jji^o 


Jjla-O J ^u l l 
oULo 


^\j 


iJLujI 
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H t 







jjjt-a potassium 

e- * 

3“^3 a 11 Jä-uj-jI j-^I 3 < ^3^ 

* 

Ld jA (jAjUS l_Ajlj 

. jjLXAjI ijA H 


y^Jz (Sjb j^ 5 • 

.pLflJI ^_lc A • 

y ^1 A S\j\s^ <^£.\ Vili Jjjili • 
M^_Ll-o ^1 ^Jl <l-o ljj-ä J^Lalj 


.A^AjujLj^_iJI JAxu^I 

: ^ I—äJ I £-o jcJLxj clhH*-J J **4-^ i3 

2 K + 2H 2 0 -► 2KOH + H2 

; £. I^ ^ 11 ^_S t Lhi^ ^^<) <a» \—3^-xJ I Jaxu^I (J ^ i fl i j 

K + 0 2 ^ K0 2 


A_i_I 


^ J) J_UJ 1->J) \ 11 ^-O I (J *\ < *l j 

•.^i l \ jJL$JI 


4JLJj-uu S jJaj 

K 
19 

39.0983 
4_*jJL6 63 
4-j^xa 770 

3 j^/ ? l> 0.862 


>j J1 
^jjJl jj^Jl 

4-ijjJI A 1X11 
jL^jJI 4^.jJ 
jl \ 1* H <L^jJ 
Jt 


2K + Cl 2 ■* 2KCI 


^ J 1 . li i J 1 1 I 4-JjjJI A 4 4 4 11 



60 































vf- J-Ä-J jLjL-oJl t_SL^.1 ^_A ^,^_LujLj^_iJI 


a_j^^jJI ^JsLLJ I cj l-U^ .n ^_a ^j)j.^1~ ^_xJl \ a. ~.,. t 



p» jjmL_jj 111 >■ öl -r.~«<l 

4-1 j^*\> ! 1 807 A_lxu ^j)j> aiLj^- iJI j ^juujJI l ö n,~< I 

• ^ J J)$ *^ H ^J)J«-»Lj 111 ol^l—o 


-,i a! ,\-... i 

(JljJLkl J-öLa£ ^,_Lk..l <.u j • 

«LäLLaJI o l - U^k ^ ^_S <J jl_iH ^J^JLxu La^ # 

_JJ .A_ijjJI 

•J^l UT 1 ! W^J 



j_JI 

2C + KC0 3 ^ 2K + 3C0 2 


61 






















1 ^x\ \ 0 ..\u 



i LX A 



2 ^ji ir oh i £$Jä magnesium 

^ .aa*} .j^sQxll Jj^JI 

cjIjJäJI i^3 <j ^ j H <<LuöjVl Sj it i ^ I l 

C>iJLjjl£Jlj -i^j ' '* A 11 3 oj-a^Jjj-ILS ^ * j j-k 

— t -* A j'“ *y*j 


«Uljjxu S jlau 


Mg 

>j-l! 

12 

jjjUI 

24.305 

ijjjJI iI£JI 

4-*£1a 651 

jUjjJi ilaiLj 

107 

jLlIxJI 4kaAj 

3 ^ tu l^\j£.A.7 

iiLSUI 


^jjJ^ ^^4^ 


>» A N 



i\H; J 4 * aJI 

.^jl-JL-aJI » 1^ ._> 1 i^i 1 ^ya • 

.Juai \j JjU 11 (J-iLä • 

. 4 i \ 4 i ! 4 1 jK jl -1 s a \ % 



öjl^=»JJ J5L» • 

• t >1 1 1 1 1 qIU^ £-1 ^^ \ I £_-0 4xuL-OJ j\c 4_C j_l*aJ J ® 

2 Mg + O 2 ^ 2 MgO 

J (jjLa-o MJ! j—o A_Cj-uj_i j-j J j i » a 1 1 J-cLLl_j • 

.d>l v^^aJ 1 

iSjJ-a-oJI k 11 £-0 £ j-a_J Lo^ic. ^ila^ • 

Mg + H 2 SO 4 MgS04 + H 2 
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M. 

m 


V 4_A^.^J^AA AaLqX. 300 <jl V[ «Lj^ku-Ä Lj JJL-O £-0 

■ ^jJI ^Uaj; JjLaiVI (k-ia. ,ji 


i 


' ät^täSsiA^Ä 


-Jtjyi A 11 pLalj\*i<ul 
01^ 1 J <Ai 11^ j Jfr <At.r^ J1^ ^-J 1 IaI I P LujA I ^^A^AAJLx JI ^ J^klujJ 0 

'( .oi ^LLJIj 

.ol^A-oL^JI ^-Ä Ju MJaJI JCAjLuä-O ^_S aII ^JJL-O ^J^JLluA • 

j * m * 

£.LlAa_A fi- I J-uöl_A A JAA ^ <A_JjLaJI i >L_3lJ VI ^Ja^JL-ujA • 

.AaaujjJs \\r OlaV 

•C^J^I (J jLat-O £_-0 ^JA^AaJLoJI £ j-ÖA cJaLajuJI ^j-O Jl^ll £_AxjÄA • 



^jaJaÄjlaJI oLuaÄSI 

Jl L)^j .1828 a_ 1 uj *.a il Bussy ^^-luLa ollua^I 
ixS\ 1 808 4_auj ^-ä LäaLuj aJ^C JJ8 <jl£ J ^j_SLa_A 

t)J / <- \ Ä < A ., A > Viul l 



: ljVlu.l 

^jLö Mll ^JLc. J^jI^I&JI (_^ jä. 1 (l 

2MgCb -► 2Mg + 2Cb 

£_o ^ Jt J i X A H VJ ..XI /j J ..." I ^ J | j ' ' ■» g 11 T" l I—il ^jSL.AJ (2 

:Ä_,^la 1000 Sjl^- 

MgO + C ^ Mg + CO 



























pU^II 


..n A- V-' > 

‘ - *■*',' : e- '«'■% • i 

C • • .,., * 'a • . 

** S , H /* V v v «'•'j 

• *♦ a '*• ;*•*• Ä V'-^ 1 '4 

,L -f ■! m 


■ * ''<2 

...rr 


*• <V-.rr. 


■ ffV » 

"/ V ' 


Vi -S-' ' •;••■ ■■'!•• * : - v ,: 

■ ;• » 1 


+■ J t , £ i 1 1 < 1 I l_ljj_J| d i *i 4 I I 


^jfcuuJLSJl 


uj-aji (^jis ji*-ä calcium ^^.u^JUll 
OLC. <J-0 2 J' 


L* 




.j_*^sL_i_*_Ll —11 

p ^ 

j j u 1 1J < i_i < \^a J^-o ^_Lc L-o_) IJ j ui 1LUI 

calcium ^ 

^j^Vl oLi j-öJI (j-oj .carbonate 




Ib Ji—b 


-chK^ln-b ^LkjJlj <c£^>±=JI 

p ** *” p 

<j l a 11 LAjI 



r 

4JLJjxu 1 jUj 



Ca 

>j-H 


20 

^iJI j^äjJI 


40.08 

ijjjJI il&JI 


850 

jUjjJI <Uaäl 


1.440 

jLxJJUI iJail 


3^/^iy, 1.54 

iiQSJI 


^ ^ ^.n Il < Il 

.^-oV ^flä-0 J J (^>lö b JA-o • 

.Jc. Lilli Uj_lo ju-äIc # 

ibiT** £-0 £-J^uj_ 1I J^lilJL ^J-l^JLUI jAxu^l • 

2Ca + 0 2 ^ 2Ca0 

IpL-aJI JiC. ^^uJLUI oULo • 


Ca + 2H 2 0 -► Ca(0H) 2 + H 2 

~-l X j a j^.1 >j)C ljVI 



64 































^^j-uJLUI l äl 

-LjJ J A a A L$ —j> 1 v -n j *N 11 ^jL_iaI_SI 

jjJS ^ IjLp jJ-o .‘<^11)1 A_l£iu_j ^jj^ILSJI 

.i_;lJ-aJI ^j_uJLUI 


J ä . ft A j- i -mJI 


? ^uJL£JI oLaI j-jLLul • 
J^Lx£ ^j-j-xJLUI ^,.tr^ 1 uus • 
>. A ^ ^ *t J—oL-C j (JI j ~ 1 

.dehydration agent 
^ j^JlfLl! ^ \ -s. “ ,,, \ dläS • 
liiiLuu 

v_ S>^-*C> ^,.\..ry *\ (4Jj • 

4 <^N 1 1 . \ \ .Aa ^ j) t «,. U K I I 

.antacid 

^ J l ^ J) \ <■<■> I l£J I . \^ \ \ 0 

■ 1 1 (3 -0 ^ ~ jl aJI^)I ^ \r 


^ j) >. ■ 11 1 *\' I l_j 


^u-LsJI 


^^jxuJLSJI ^ lj ^n. imi 


gypsum ( U ^ H JI ^1) ^^-Jl 3 limestone j^^i i ^ 



<^£> 

^ ^tJl£JI ^yA /99 A-jLI ja»)^ ^LujujVI *. 1 Uf 

ur* 


jn^S 























o La u i 

Rs 

88 

226.0254 Ljj jll i±£JI 



J „,<VI L^_ji La_> ^jLs-0 MJI ^iLs-A £-ö ^^Jjljjl JaJL • 

j>^L$ 

. j IA. \ ^ 1 | J 1_C 1 Q ^ I £— O J t lJ^ ^ ^ *»41 ® 


j\^ J b-" 

radium ^jijJi 

^jjjJI J^^-?Jt oLfcj ) a *-& j_A 2 4Xj )rt> * I l 

ÖuLuä J)! I 2uj lä II jjL*_aJI JÄjI jJbj .J irt l Ix 1 1 


*4 


A \ U 






.aJLIIjLo 4jiLi^j-o Ax jj 
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fr 

(j-s OjJ>J jjl i ^ ju , jkjjjljil jajUI ,_^>jAjJI ,j[ 
• ^k^Äj 1^ 1 1 1 1^ A1 1-i ^ I I t" i ijUajALl A_j 1 , | 


l? Jj L^J-S 

223 ^^jjIjJI 

224 ^JJ\ 
226^jlJI 
228 ^_JJ\ 


(jLxuxjjiJ! L_ijI l cn,~< l 

Marie Curie ^jjS ^jL* 
Pierre Curie 
s&j .1898 a_1uj ^jl^JI 

/ I jLäJI AJaiik. . _JS a! o;i,~<l 




^^jjIjJI cj LaI j.i.luiI 

. 4_J^_a A_X_UJ I J I^J I ^ 1 U> t # 

L^_-oI I La$ <^Uaj-uJI ^ua^ö £-^LäJ 1 i tU 

fr fr 

<^1 j*a I £ 

oL^iiö jjb radon ^jjl^Jl • 

.^LstiuVLj AjxJLx-oJI 

c5^l JJLlJI ^iLUJI ^__a ^^_jjl^Jl ,J_jk j_j • 

oLi.jJj .oLcLJI i^jjLLc j,a^ 1I ^_a 

<A-j^^uixJI cJjjVl ^j-äj ‘CjI j-S L -l n 1 1 oljlj_sJI 

. cj ^Luö^jJ 

^j-jjIjJI ^j-c. jc—^iLlJI x r <jVl ^.>.\W mj # 

I jlj-oJI o ^Ijlllj /jJLslaJI ■ j 


AjlLVI 


































-. K »..<1 1 


jJLXJULaA\ 


o fr 7 n cr 1 ^' u***-* rnanganese 

H ^ 

ju-sLudl 3I jj>m£Vl jL^il ÖJL* ^ LajIj ^>>»3 



4 * tA **3 Ijl a . u l j _>'< aJI Ci'j-1^ 

I _>m.I H 3 


j\\* \& n 

. a_l^ ^uLä ^^JJI (_£ J^--- 0 ® 

J « I 1 ^ 11 ^J_^__UJ ^ I 1 ^ ^ ^ ® 

.6jl^Jl <L*>jj ^LaHjL l5 ^l1I a_*_>jVI a jle llii Ajl_liul ^ ^jrt • 

. Ja L.cu. i-11 (JjILx-o ® 


^jjJI jjaJI 
iijjji ä ivt 11 
jUjjJI «Uaäj 
jUlÄJI ilaäj 
ÄiQSJI 


Mn 

25 

54.9380 
Äj^ia 1244 
^ .j. .» 2040 
V“/fr>> 7.4 


OLJjjjJ S ji^-4 


:^lJ) j 11 ^_S AAJ^VI j-o clhF^ J j ** ® 

Mn + O 2 ■* Mn02 


j /* 4 "« A I 1 <LljjJI A M tJI 



.^jAJ^sJI ^ La jl£. «-tyJI jLc 

^_jL*lj ^aajljuaJi j<; ^ j 

,MnF2 jj\4\^Jl 

^j^- 1 -^ 1 a? 


<MnCl 2 \ \ \* \ * 11 


JLj Lo j \t- 

. o Lv^ jJ I4JI 
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% 





^ transition metals iJUiiVI ^jU-JI 
.*L^4£JI JJL» ^lc <LJLc 6jj3 cjI j Ij^. <_u*,Lä 
S JX. 4_iJI..aV) VI ^jLx-öJI 4 r j) ^ ^Jl 


'i~ll j»JLc i är-.t^ l 
t jjLc '—I J 1~ J-C 

Johann 
|| Gottlieb 

" Gahn 


\aJI oUIj^IujI 

LiUJl ^ depolarizer jy.uJl • 

_Uxa^l ^LiJ (J^XOJ Uj)^' ^ ^ S yr i (oLjlkJl) aJjUJI 

.clLll—lxuJI ^_ä ^JLiJLX-cJI ^ \i«<« * 0 

Loaix reagent 1 x • 

.potassium permanganate ^j^Ls^Jl j<r.. : 


' • u< ^ I ^Llj clh^^-? ^5"^! j± V* \a\\ g_Hj 

jl UJ—o ^ I l £—o Mn02 j-klLLaJI 

J ‘ tl> ~ M l < ^ VI J_j La-o I .ojJ VI 



















.-XI I 



M 

iron 

f 

'_< 3 .LatjS iuil 
<U j ih II ^ 
ol^Jä J^xi. 

ijj t<j a i 111^ J j uL a^ . 1 L£ 
ij J ilLi l lj (^iJOjXrLAJIj 
8 4Xj)A>.&Jl (J-Au-O £iL;j 

.jj-aLlxll 



OJ^a-ll ty 0 '^ 


(■ % ,i.i 

•CS^J J* C5-^ O-^H' 

.^3^JeaJ 1^ Jxull jJ^Lä 

Äjlj-^JJ J3L> 

A t ,,. 1ti a 4jLA_kJo 


1 ^ £j\ \ J ^k^-11 ^ .11 £—o J In * * * * (J 


J-J J-^- 


•Ö J^A^ b 


4JLJjxu d 

Fe 

>A' 

26 

^jiJI j j-k-JI 

56 

4 1 Kolli XUjjJI iliSJI 

4j^ju ^jj 1535 

jLijjJI ilaäj 

^ *j tA 2750 

juixji 

3 j*u./fl> 7.8 




\ \ j ..XI ^J mj 9 0 J t u < ^ £—° ij ^ ^ j ® 

.ferrosoferric oxide (FesCU) dL>.ujaJI 

* H 


'■'^11 4jj jJI 4 J 11 II 
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tUj-aJI O La I j \ "i u 1 1 
j $jioLolj^JuJ 11 

JL ft C VI ^_a 4 ^0 jlj-o <clijLxjuJlj jVj_LJI 4. e. 1 \. • 

. 4_i£.Ll<^ 11 a 4 t U r M \ VI 

^ J ~ 

^J_äl 4 \ \ \ j JJi ^^slj-cV J_j,L-k 11 ^J^JLujI • 

CjlA^UlJIj CjI jLxuJLS oLjjjJI ^ \ .^> I I 4 • 

.o^ULJIj 

L > a< ^ «H j C>l j-jLLJI 4-cl_Luö • 

.oi— ijluL^JI 4e.I \,^> 0 

L/ *} ) C jJ ^ O U ^ilu^o AxLua ^_S dJ jS ^ J^JLxu_i^ # 

djLuj-o^ ^_j-o Lui-oJ 1^ 



JJJA II OUua^l 

Co ^ jj-l^jlJI j_jLc dLo Jj J_^JI L ofl/x i 
.öj-o JjV ^LdVI ^ji^l 3 ^ Iron Age oa-JI 



Ijloi^l oj^JI oljJi >£l jjä hematite o^L^JI 



j-jj .^ H ^IjiLLuI 

ö>jl) 0>JI ^ JljSiVI 2L ■1 1 A » » «UJ^äJI »-J-N " ... 4 # 

.blast furnace ( ■ «...m i 

>^JIj (C) djUI (cxpLi^Jl) jjj^JI ^Ji ^CUJ • 

<~ A QQ \ 4 \ Q (_^jJI ^jJLsJI (CaCOs) ^^^Jl 

•d^-Cdl dj4 -I! o- 0 


(jjlL 4l£. ^jl^iJ Jlka Jfclij djJJI ^ öJaj • 

.(CO) Jj^ l Jjlj (CO 2 ) 3j_»3^JI JAxo^l ^Lij 

J-C cb^J Jl>^l J-öLc. 3 j_»^SJI 0^u£I JjI jA_i • 



•J Jä (^-Jl o J^JI 

CJJ"^ *J J ‘J-LCH 3-° c_ul^ilJI l£j } y 1 1 ^ Il 

.jjj^JI 

C + O 2 ^ CO 2 
CO 2 + C ^ 2C0 
Fe 2 0 3 + 3C0 ■* 2Fe + 3C0 2 




























oJL^JI 

jjlxaJI <> cobalt cJbjSJI 


oJLj^-U 4-Jj j-ll 4 l i ill 


d Itu 4 * A N 4 1 j liri 11 Cjlj jjLsudl j-^.1 



ijj « "« *1 A “■ _L1U^JI ö'>-Li J-£-^ (f-Lt 

C)Lc.j)^ 9 <Lc.ja^»aJI 

.^uaLixll (^jjj-11 Ji^J' 



oJLi^-JI qLaIj S uul 
( _ r SLj >4 -SJI ^ cJL^JI f j ^ • 

.oLjjLM 1 cA? -electroplating 

1 fl _.ll *Läj^JI <jl^Sfl *U^>’ 

^Lajll <Lkia-a äjLa£ oLjLajJI Äx.Ll-3 ^ • 

-JAuAj 

\^ i jjj^JI j £-a i *l) mj • 

jLLLi-ll j ^LjJ-oJI 6j (j A (_J-S ^ J ^ "' I>« ~i Cj' U I ' » . n 

A_i >(JjLuj^JI ^_ya 

.oljjVI J-laiij i_iäj oi jl flf ^j-ä cJLi^J^Jl • 

gas turbinesjUJI oUlc ^ cJLi^Jl • 

ir jjUA_iV «jet enginesÄ jUUIj^-IIj 

.AjJLslII njI j^ 1 1 oL^.jj «LojLiLo 
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cJLj£JI jijjK 


cJLjj^JI OIjJJj c>^-^ 

^*1—i—^ V a jl j_i_JI a 

,cJL-»j^J! j_^i 


0-1 L_J^_SLJ I J_1_uju£I ^ j -2 

i < *«V j i -a 1VI 


.cJLij^JI cJLj^JI axxxi^I J >j^ > .sM \< 

^^UJLxiV jl_p xaJ I cJLj^JI jjjjjj-aj 

.AJl-O ^—LJI ^u-<ä1äJI 

cJL»j£]I r I j•%."■ ■ ■ I Ä /. 


öJbjSJI 

{7JJ^ gl .' - nj^H jJLc. cdL^jfDI . är..~<l 

.1737Ä^o George Brandt c^lj-. 


•O" 


£• 

(g VI j-<-ö L\ * 11 £_-o 


e 

4-jjJ • 

1* 

_ il_5 jjl-o ^ • 

,a j iAi ^ l ^_Li a_^. I ^_a v^w # 

. jjJoJIj ,.\tuW J-iLä • 

1 i_i 1 t*> '<i • > j i >> > f ^ 4) 


p 










































JS-tUI qLa> J \~Uxll 

^_fi^ < <^1 j LjjluJ I £-Xjuö £-uJj 3^ ö - i d ^i ^ ^ ^ l<a i 

4 ^ 1 Q\ 1 1 i,~.iI ^ J "V A 11 'kLuxfil^ A-JjlxJI ot-fi-ixJI ^ 
j ^jjkJLuiJ ^1 CjLjjI lrxi.ll £—u-<a ^Jä 

GD <Jqj * 11 ^j-öljJaVl O ^LxJlt-0 J-i-o Jj— o 

pocket recorders ^ ..^Jl >-^j players 

^jj-ujL^J!j t—ajlj 4 _llj ^-J J-J-fl-ll ol^-oLSj 

* " fr 

Lx-äjI J^ \ \ 11 ^ j ^ *t «*ijj 

A_c\_»_^ 

;i>^l l 0L4JVI 
^_jJI i_*_LuljJI 

o ^ r 1 <i\\ \ t, k U^-o I4_j.fi ^3 jUl 
i * \\ 1 d^^»J < A_j_jl 1 a \ ^ 11 
. 4 1 > I Cj ^L-öJlJ I ^J^A .J 


J^iJI 


i ^ i a i< Nickel ji-uJi 

«uljLuJI ju^LuUI ^j£I dh^ 3^3 

Pp* lPJ^ 1 
<_J (>4 /6 JIaj 

P»i L 

ol> ^ JS^UI 

Ci M* > 'i"*~*; ** 


JSLiiJI t^yä 4 »lr>fl 


jAus j VII jiL»^ 

jjA 10 <Lfcj) rt ^ 4 II 

Jjj_aJI c»LfcJ ) ^ > ^ 
.j^sLlxII ^jJI 


dJtA^UJ 3 jH j 

Ni 
28 
58.69 
1.555 

Äj^u 4_a.jj 2.835 
3 jv-/ ? l> 8.90 


J< * t i I <LijjJI 4 i V t 11 


^jjJI JA*Jt 
ijjjJI ÄiiSJI 
jLijjJI ‘Uoij 
jLJaJI 

^Q£JI 


Cajj jjjj ^ UJ-V 






































\ \ 11 ^iLcuj£l 

•f-3 235 ^ j^aj ,>j jlo J^aUI 1,4.1 

^4_i_>ljl ^Lijjill J^aIII ^Ujill fj j jlI .luaJ I vw“^. I 

<_*_4_JaJI lj c <^_Luö4 C r,.~ *\I I >1 r>. 4 1 1 j \ /N 1 1 

Baron J-uj^I ^jjl_3l ^j_j^_uJI ^J>1 \ ^ \^ Il 

.1751 jiujl ^ Axel Frederic Cronstedt 


JSLxUI ^1 j_aJLdul 

l5 -1 c ^Jl J^H-ll Cj\ <^IajJI ^ ^^,4.1 • 

.Nickel sulfide JSaUI 

Jj < 44 ^ I ^Jl J * I I t ~V /.il" i I 0 

.4^-0 , 44 ^ VI <U!jV A_xjLixlj^ jlJ< jMI J_lua£I ^JLju # 



* J Wjj ' (i 1 .' " ■ * ** I tjjl » o JI £—o J*S j \ Il 1 S I i I.IJ 

J_L^aJ jVj_Lll liljL^u, ^y-ä Jik-Jj j-Aj .l_$JLo jULa 

jlaUiJIj armored plates Ä-cjj-aJi ~ u « .-.n 
.oVVI vaults A-jjjLaJL-oJI 





















































































■ U^<n 


jujL^UI 

.j t« 1 "v \ 11 j ^ 4 ^ .^jjjIj jLb-j ^Jx *La j^JLuxaJ I j» j-udLIxJI jäi COppGT ^yj l iJ 

4X^a^aJI ^Jl (JajI ^ 11l ^-ax.uj .^I^JIj oLilu^jJlj *LaJI^ 4-j^jJIj jJ ) ^ ^ Il {j* } 111 

.jj-oLix-LI ^jjjJI Jj j-aJI oLfc ja > - a 11 



Cu 
29 
63.546 
ä_^j j 1.083 
Ä_^jj 2.595 
8.96 


>j-l' 
^jjJt J^xJI 
*ujjjl 4 1 l£JI 
4JaiL» 
jLjJjlJI 4ia&J 
iiLäSJI 


J<«1 "V ‘il I ^LjjJI 4 M 1 H 



jajL^JJI joi 

(J^Lo ^-A^.1 <GjJ • 

^ jujl.l (J-iLä 0 
.^Lj^SJIj öjIj^JJ jää J3L> • 

jlj-o^VI ^1 ouL^UI • 

* * * * 

J_J_U^I ^1 ^ lii A p. L> V t J_ 

cuprous oxide ^ ~>Jl 
.cupric oxide dL—U-JI -u^l j 

2F 2 + 2H 2 0 ■* 4HF + 0 2 
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(juL^JI o La I j \ u 11 

. L fl l**-l 1—0 I 1 tXJ I ^y-i 1 \ 11 \ m \ 

dJ^LuuVL^ Sj K II Cjlj-»—oJI \ <^> # 

C;LcM_iJlj e_Sj 5 »ill £__*L_t-ö • 

.a_i!jVI jLL-oVI aLj-o 

JJ>Lujj ^ \ <^> j <Sjj^Lo_uJI JLa_cI • 

•^1 

Cj^La_xJI £ \ <s> Jjy J t • 
,A_i_» Jx-aJI 

_aJLJI 4 \ ^ \ \ *\ # 

. A j <aj L \ 11 A_i_ä_Luj^-aJ I 



jxiL^JI ^IjiLLu! 

cs>^Vl <gI^ j <chalcopyriteiijjxJI ajI^ ^uUlJI • 

.1 froth floating Jl lA*r cJjlill 3^3 • 

ol>^ <3-0 < jl JjljiVl ^ c> ^^ VI jl *lj^Jlj j-o A-Jlc SjI^ <L^jj L5 ^ j^j-aJI J>laJI • 

.^l^JJI j-L l»V ^I^JL» a_L*Aj dLlj jxj ^JLä-j ^ j.1! ^l^lll »."I l I j_A ~~\j • 

2CuFeS 2 + 2Si0 2 + 40 2 -► Cu 2 S + 2FeSi0 3 + 3S0 2 
























g-1 V A jX 11 ( j A j lX-ai 


ja,A gl Il '~v^ j La :>jLfcj .«Lx^jVl äj<ufr-ll (^JLäljI j ja_a ZinC hdjjJI ^LLi^jJ! 

2,.. KM jä IIJ J^I<J aLaj^ÄJI aLaj^UI C>jLj j)iii\i a ni 1 L£ «Ulj-lä 




vLlJjUJ 4-JjjJI cLjJuJI 




JJl —o t l ^ 1 <J. 




LS^ # 


.<Lfi jJlJI 


l^_U JJI_> « 








c ^ h i^ jj AfJI jLc ^Lij^iJI jUk* i* 
£-o clhi^ 

Zn + H 2 SO 4 ^ ZnS04 + H 2 


f. 1_LJ J)~ ' I '_' ..Xlj 


^Lä jlll __ 


.jo-oLulU J^J-?J1 C)Lfc>A^A 12 äx j A > A-ll Jaxqj ^ £Äj$ 


OLJjxj S ^Jä_» 


Zn 

>^ J| 

30 

^jjJI JA*JI 

65.38 

ÄjjjJI Ä r.< Il 

ij^xa 419 

jUjjJI 4-kij 

<ujxa ixjj 908 

jLJjdl j 

7.14 
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<64 a % \ \ln 11 JfLiu_> 4 ^* 1Ia * f. 1 <*t^*til 

fr.70—*Lu^illj <68 —*L*j^ illj <67 —pLaj^ lllj <66—^Lu^ iJIj 


pLijjjJ! «. ai ,r,~<<l 

jAuöVl ^JU [ ^k\l l ^Ij^JLoI ^L! *Lj jl\\ ^LuajVl ^jiiJLujI 

^LJVI ^L5 fjAA. ^SUI ^jxaJI J^c. Szj .brass 

Andreas Sigismond cJIl^jL* 

.1746 il*, j Margraaf 



l^ijLo 


*L±j^LII oLaIj^JLuI 

.dL>L a <Ai 11 kjliu?> 0 

j-lJ ^jLx_-aJI galvanization * «>u- LLf • 

.I 4 JSL 3 

. A_aj L^J I l_j ^UJI A_c 1 *<«^n # 


.(,-Lu.aN L£ ) ,_uU 11 # 




































































11 ^lLi 


4 , A a II 


d , Aä 11 jjl d i \ t II 


d . Aa 11 

.^LoJ jjue^xC. • 

J <*j 11 0 

.frLj j ^ 11 j Sjlj^ 11 ^ (J-äld • 

* 

^jjLji-aJ! Cj-*-* ^ il^Lj ^_Lcl_i a < A $ 11 • 

. f. l ^ ^ 1 ^LJI ^_ä ) Q * " ■ ^ J t C . 9 

.AxAäJI ol^>Id ^-ä aJ j $ « *i > *j • 


l^k 11 


jjbLaJi ^ Silver ^Lii 

jjLx^JI jxjj <4 j llfrnVl 
jjLj j * */*>'£■ .4 Mrtl II 

4_tubjVl djJjäJI ^ J-^£l 

J-^> J‘ ^~^ J4k>l U£ 
ä. Aä II ' -s..4jLjjlaJI 

otj-lä 

luMikj ö j"i WjVl 

cl (JäL-öjJI 

j.i! ~i 11^ j^aLuajJI 

o-A j-1'^g 




Ag 


47 

^jjJI J^»JI 

107.868 

«LjjjJI d r*< n 

Ikjj 961.5 

dUS\ 

Z+jj 2.200-2.000 

jLdJUI dUa\ 

3 ? um/^jI 10.49 

AiOSJI 
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^ 1 ) L ^ 1 i Li | 

* * 

^LojVl A <«^>$11 c3&xul£f 

HvX \ <^> G- 1_j_uj I jUVl <=■ 1 ^ 1 r . \ -v $ \ c c 

L$“H — 5 ^ < ft L ^—® ^—i-ä£_JI (3—-=> 

j^LxaJI J_^ 4jixu 3400 ^Jl 


A.^4 11 ^ La 1 \ -X "\ i i ■ j 

L5^bb L5-^-J^ ^ Aji-ijJJ A-^JaJI • 

. A_a_> J_3L-aJ I J J) Ö \ 1 1 \ ,^s ^ Q ^ • 

^ ^ Cjlj-X-aJI £-_Lx*=> ^,\ A. ~\ r.MJ • 

dJ J ,U^£j d^LuVLS a_pj^i£JVIj 

LT® t^b 3^ ^. laJiu/i j • 

.A_lxcuJI l**1 1 ^Tn~s. Il 
L £—$ ^ J-ikJLiaJ j • 


YiVI 


--^J ! . <4* J' 


^iljJaJI a j_a 

.cyanide process -y>u...» äjl_4» • 

i — —S I o— £ ^ ! I y j • 

.desilverization of lead 
Electrolysis l ij fl < u ,-. l _, i „ r • 

processes 































1 tA t <l l 



tungsten j rmAi 


ölfc^4 jA 6 ( s 5^rJi 



^LLoJlIIJJ 4»jjJI a iV jJI 




^ fr 

:^jä Lt 3 _yii j j "< m* i "i Il Cilj-1^ 



.wolframite scheelite o jij« * »n 


•o^IuJuaJI <> au ^s-lc 

j lLm k Ai 11 pLalj S “uni 
dULlaJI Lei \ <^> ^-S jj > ■ * * ^ UJl j^JjULuiJ • 

. 4_j j VjJlI! 

.a_lj L_I » f v * 1 .»aII dl^Luul ^*i ,u J^$ ® 

u^U ^ anti-cathode jLa* • 

.^LLLLutll & 9 m V 1 



































Y\ Il l öi , 


j Tuui Y\ Il 

•o^^ 1 ^1 <G*J jrJÄJ jV^äJI ^jL ^jL>j ^.uu> • 

.v—L^ijs j ^ul_i ^ \c # 

.^L^l j Li lii „ua J5L» • 

.l-l V txt S JaxuLj C L» JJL-0 JJLJ 0 

.A-C^uaj j)^^kll £-0 JuLklb Vj # 



^1 J^JSuxiLi ^ ^-l-C- ... i \"J I £* Lljl A_j_Loc j-olau 

4 jX&£ f- LlJ 1 ^ . Ij '"v ><■■ I ^.oj ( A >\ L> I \ 9 aI | A . I j A, 

LS jL» <aLqJ! £_-0 ^-iXuJlIaJI ^ £ Ij^JLujVI 

tungsten cJLj <~« l ^ öaIjj 

jjUiaJI ^ ^u^rJl ^jjjK cJQ -trichloride 
j j)In» ^jlII tungstate oLLluJLuL]! ^J£Luj_J 


,1781 Luu ^jiiuJLliJI K.W. Scheele .j .d , q^< i 
Don jL»j_Lj Jua ^ Sj-o JjV aJ^£. ^ 

.1783 Lux, Fausto cTEIhuyar 






















u^> 


10 4 xj ) a >j i ^ a Vu ^JLäiji platinum 

^^jLj ^Löj£ <u_Lc J<^ ,J%jJI^ ^La-UL^ ^j-^Vl jjLx^JI jjjMjJI .^usQxll 

.(jojMjjj cv^hjJ' j-iä_H >* sperrylite ojljj .jjbudi **a oUIaxJ 



pt 
78 
195.08 
y±A 1 .773 
Ä_^.jj 3.827 
21.45 


>j JI 
^jjJI jjjUI 

4_jjjjl wQI£JI 
jLijjJI 4-^.jJ 
jl \ 1* H <L^jJ 
^Q£JI 


j «*« M * 1 1 iLij jJI A «tili 


o La I j \ \t u 1 

C.I_ \ l^> O \-*Q 1 J *i <AJ 1 I ö • 

J ^ ^ J l_i_wjl_i l— >J *. -O A-J>J) 1 ^_LJI 

.J^LlU LijLLoj 

.ULi^Ji ^ catalyst i>^> • 

, 4_a_j \ ^ 1 1 <lJj^hJ I 

LoL^JuaII oi }lj-ll 


integrated circuits 
•äaijj^Vi 

LLujVI —>Ir> Ji 






























^S> 

I jjk ”l.j '.1 ».,,1 Platinum Age j ,^C 

JjV £— 1 Le >_tl In II A_j_a J-jIj-J J H 


JJL-O • 

.j-uJIj 3jl=dJ JjLä • 
oi—j-t-öLlaJI ^lr>< o £-0 .K*! > / 1 >>„.’> U P,. \ ^ ^ 

•^Ij-^J-I ^Lb V # 

^ J^-4 ^Jets-o ^-o JjtLälj V • 

i> j <aqua regia U £L,\\ *LJI 

. f’ 1—-J I 1^ i^yS*L*C\~\^ I a -v 




Jaj^LJI JUl^I 

Jl oLäJI <jL£ 
Anotonio De Ulloa I^Jjl 
6-® Jjl j-a 


1 £T 1 1 

6 -° ^ <s J^r» ^>^ll o-° ^jl • 

.^UULJI 

^aj^LJI I j_A • 

a., \ <a m VI_i c_s 

platinum a : \ * - M : n 
.sponge 

jj—*—^ j —j t 

jjh-VI ^aj^LaJI 

4_^k.jJ ^_ä A_ 1 \ \ ml 
£. öjl 


j-Ls i M_JI 


3oJ 1 £ J Laa 


USI 




Aaj^a^JI L^^aaI 


1735 


ls-^ oe-> 


J| J j > 1 i j 


1746 


'JJj' t£ J 





























I ^ « jAj <0^ -■“< l fi <^111 jjbudi jijäl ja jAj ‘(^‘ AXA 9°*d *-*Ajji 

^uLäHI oi>iä extrusive rocks (Luiz, ^ji) ^lui ^ quartz veins iujuji^ 

.j^aQxll (^5^1 C>LfcJ ) a > ^ j* 11 ä-fcJ ) a > JI ^ OÄ3.11 £ÄJ$ .(^>ä.Vl 4 -UäaJI jjLxJi^ 





4jlj juju Sjlau 


Au 

>j-i> 

79 

^jjJI jjxJI 

196.9665 

ijjjji a n<; n 

4 _^jj 1.064 

jLijjJI 4Jaäj 

4j^1a <L^jj 2.700 

jUixJI ilaikj 

3 ^/^ 19.32 

iiliSJI 


A >1 1 f. AjLxJ J j jJLLo . jJLutCsi ^jJA-6 # 


oAj-Ll 4-ij jJI 4 11 iJI 


.jilillj JjkU |J-jLä • 



Sjlj-^JJ j i ^ J-äL-j • 



86 











































O-ÄjJI ^ Ij S i > 11 

^jl t_iA jJI jis • 

.amalgam ^äL 

0 jjA-o £-0 3-Hj-H ^a g-»j-o ^JlLJIj • 

.6j-U ^j-o jJI ^jLLo J• 

o- 0 • 

. l _yii ^j- 4 j ^j-k 


<^J>j_3la1I o^Lo»*J! 


o-Aj-H Cj LaII 

^ >—uA j-JI Lik. 1 ,4IJ • 


o-Aj-H <-iLuiI£l 

a_Luj 2600^1 ^ Ja-o <L-oj j_aJ! il ^ c->-A jJI lAZuI^I 

.a_Lox£ ^dxll <Lj 1 j \vj j .j^LlaII J >o 


. Cj LJI J-i-cJ 1 ^ 

jUcLj ^^-l^JI 4 -cLu-ö ^ • 

j >^>H £- * ^ <<-^-*JI cJj > i H *J-o ^ ~ <««j # 

4 V \ <ii 11 ^ 

cjLc! \ ,^.11 i_iJk jJI ^,.\ -=>. "i „,_i • 

printed circuits Jjl jjJI ^ ä<-j.lji 0 ljUI ^ i ^- V 

.connectors 




























4_X_ljxu S 

Hg 
80 
200.59 
<L^jJ 38.87— 
4_^jj 356 
3 ^/ ? l>13.5 



^jjJ! j^xJ! 

iljjJI * r>< i i 
jLljjJI 4-k^j 
jLJjlJI ilaäJ» 
«iLSSJ! 


ijjjJI A 1 1 xJ> 



< 34 ^ 


^ mercury j^O-ii 

j ä-v‘>j II jjlj la J ^ ■"< ^_!_£. 4 * j i t*> —Il 

12 ac. jA >A i i ^ ^>11 .cinnabar 

.ju^Lixll ^jjj-ll 



•ö>^* ö- 1 *-* • 

. JLc 3-1 iJj ^IjÄuö <iJ • 

.jjlJIj JjL5 • 

f.i ^ ^ n w ^ (j-fiLj # 

A_LjLtuJI ^ ~ U ^ ^ jJI ^_a 3^-»3^ ® 

.ii>JI 5/ 


CljjVl 


.o VI oi JjtxXl^ I 



88 


























3-Hj-H CiLalj-klLujI 

LhOl^J chOL*- 0 cK^-? ^ j-Hj-II • 

.^£j-zJl JajL-skJI 

.vacuum pumps i^l^iJI ^ ^• 

electric rectifiers oLo^UI ^ ~ ^-...^ • 

.svvitches ^1 jUIj 

^ 1 N 3-C.lj- < ^> <LlI_Lu3 i^J <1—jIj-aJI Lrv *\ .ujj • 

.detonators 

(£ jJI ^Ajj^aJI ^xlo ^JA^J ^ 6 ^>a5L> U.UJJ • 

•oLjjl l r> J lj ^j^aaJI ^c-xaI ^ ^mijj • 

•4-A^I I O Ui VI CjlwiAA-0 4 _C.LLa3 ^J^JLluAJ # 

^.aj jj I t_ä I«r."«< | 

^ jlia .jMaJI Ja 5 16-15 ^jiJI ^ t ar.,~< l 

. £-L-oJjLll ^j^A^uäaII 1 ^ % \ i <~) ^A_ll 4 * '•v I Il U> Q 1 1 \ 


?^\-Lu cJl£> 

A-=».jJ MjLo 3JI <2).i*_aJI j_A JjAjjJI 

.Äjjill Sjlj 


m 



LS^j 


Jea.*«^i 
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1 ^<1 1 U JL\ 






AI 


13 

^jiji jpxji 

26.98154 

ibjiJI Ä-QSJI 

<U^1a 4-^jJ 660 

jbjjJI 

aj^ju 2.450-2.327 

jUJjUI diaiLi 

2.7 

iäQSJI 


aluminum 

J* <«* ^*»3 ‘O^j^ tr 1 * *J*i jaL^l 

^ • * 4 

^j-Lfc 4 * j th II ^ ^^aIaj-IYI jL^ 

bauxite 0^3+J^ oij-iä$ oL£j^ 
.cryolite ajJfcjjS-Jti gibbsite 

,j4-oLl*JJ cU^a-a-a 


(pLo 4 U ai -w) 6jJa_a 

f >4*3^ 6-° 


^ J * * 1 MJ iLljjJI \ \ \ Il 






















* jy *j I Vl qLaI jaLhI 
vl*Vlj JlS 1^-lJI £__U-äJ *1 * ilI ^jj JjäJLluj^ • 

.^•LxujVI J 

J_> Lu jj a_aj l q 11 o Le Lx<^> 11 ^ jaJI •*' * • 

-JÄIII 

(J-äLl^ A_Lo J-iJlLcu_> j # 

<A_i_i_*_lJ 1^ ^_a_JjLlJI oLj-La-c ^_s ^ \ ^ ~ .<. \ # 
<4_*^JI OI j> V r J j \ —aj_JVI jjj—^ 

^jl^_JVI ^j<<< 1^_*4 fi_j 4^11 <^1 \ r,. A i lj 

.A_iJ^JlaJI ol^jVl jÄJUj /4 v~ ^ 11 
—A jJ I ^^_J_L-O^JVl ^J_Xxu-0 ^ J-^k *1 (*J j # 

JjLJI J>äjJI 


^ A J iVt 

.A_ÄJ^ll A-1 jLo A-S^ol j J ^jJJI LT 4 *^ • 

.jiiJIj 3^L-L JjU • 
. g-1—11 ,.u.?k JJaLi # 

^Jg- 1 0*1 I I \ \ \ r. . J , \ f 0 

£—o ^_»^xuJI A_leLaILi ^^_i_i-o^JVI j^l ^ j t ^JVI JfLiLxj # 
^lc 4 -LäIj A,fl iin ^JVI JjduiSI "X VI 


Jjj 


Bayer's jj Li A_J_LoJLJ '"i> 1 I I ^ 1 Q cl) -0 ^ ^ t ^j | 

.process 




e- ” (. 

<* X I (Jj^. ^Jl ^j^_i Lo<o \ jj^i.^11 cjI^Löj V^1 j 1 qH UIa. > • 

(\fcH-ojJVI 

.eL ^^I I <_i_a ( c ^}Li ^VI rJL jlj • 

I—>1 ^ Q \ i n « ft <J-aJL_l I 4 0 1 U t 4 1 ^^ 1| p.Lc^j ^ IU t # 

'—> > J^i I Ll^^^J I qL Q 11 JlX £ju-*2kJ^ . s_^i Luj 1 

•cC> 

^jl N 5“« J ^ ^ ‘S « 4> ^ VI^ ^k^-A_l_-C^JVI JjI^-UJ ^_Lu^J • 

di^J 

•fJ^^jJVl (^5-^ J^=^» 

:Jn ^ aJI j-lC, ^J t \ a j IVI jjJC4 Jl^l^l 

Älä + 3e ^ AI 

ijJLu^aJI jde j*^...<Vi jL& tUu£G 

202 ^ O 2 + 4e 


Ia^JI d-Ö \ AJ 


jLÄI 

^kjikJLuI l \ r c Jjl ^-A ^LöjUI (jL-ojjJlj cjl flLlaj 

^ ( ^ j-} VI 0 L 1 S ^-o 

.^jX^I JjVI o^JI 




































^' n 

öLt IJA 14 4X^4^&J 

J ' < *> < »* I I 

Ö^UöLkaJI ^ J «,v^»ä II XZJJJ 

jAj .oljiäJij allotropes 

p 

ÄäjjXAl) J_« '.-^ä II olj-1^ 

casseterite öj^^' 

p p p 

j i UI*I JLS_Jjl j-^.1 ^_ÄJ) 

j_ajj ,j_jj_uaä.. 

p-form 



J «J H 

. JxuJI < 

4 ^ 200 ^jC. 6jl^4^Jl 4_SbjJ ^1*_» I 

£ fr * 

A_2kjj *j '.xX VI ^1 *LJI ^<o ^cLäILj V 

V^ I J«^LJ V I jj <4js^xJI 6jl^s*. 

stannous Il J-£-^ 


. J J^a-oJI 4LcJI 


£-e ^ 


chloride 


Sn + 2HCI-► SnCb + H 2 

V 4 \< 1 j O -0 ^ Lx^ajl jJ 


5jli i 

” Sn 


50 

^jjJI jjaJI 

118.69 

4 i^n 

<ä_i.j j 232 

jLijjJI 4iaäj 

4^ 2.260 

jLJjUI 4 Uä \ 

3^/flji 7.31 

& Q£JI 



92 































Vjl C^J^\<A\ 


j-J 11 £ I I 


^-c. ^J^UI g -i . \ > j < JjlLJllII 11$-? «x/sVl Jlj-i • 

.^Jl 

c^j^LujL bLlI 11 a..K\11 ^ < • 

• I £-0 ^ Q * H ^>a£. ^j_u-^_aJI Jj > 

jjA-a l ^ l^k^ J-j J 1 ,.L^C 1 cJU I \ i wl l J a~^ v \ # 

.^■j ,.\^ -. Q II 



j-j j 11 oLaIj_^L-uI 


^u! • 



.L^*i <*j t # 


c'^1 

.»—äj) ^<aj 11 a_aI?>x-j^ <=• 1 * 1 1 ^ w *\,,.~ 


A-Jo-äJl ^ ^L=J o LjJ— a_jC ^J5 11 jkiik 


.L^_lä 3 Lj A^JXaII 

OljAL J-LuS 1 lAj I # 


cJ-> l 1 I.U 1 I ^ \ ^ J \ < 0 I 1 4 ^ a! I J_l| ^JlJI 























jJI 

a c.y / \ L-o^Ji ^auj 1 * * a^ l j < j^-ij^Ji 4_LiLfc »I jd^i lead l _>daLusjJi 



otj-li» (j-1^ 4. » u faJl ^ (>sLusjJt J--^K9 j^oLÄxll Jj^' öL£- j)A>^ (> 14 
.^Lsjjt oLi^ y anglesite aj..ii« Vvtj j* galena LuJLäji^ 

.^LusjJi ciLi>»^ jt cerusite 


^ Jjljj 


Pb 


82 

^.jjJI jjaJI 

207.2 

ijjjJI Ä-OSJI 

<Li^ d_^jj 327.4 

jUjjJI Alaij 

d »^ \ a 1.755 — 1.750 

jLJJUI diaäj 

3 jkuj/j»l> 11.34 

iiL3&JI 



j^LajJI 

.^IaI jJ l^I J^'-° ‘(jj^ ‘ J-^ 6'^*-° • 

.jiuJIj j^Lall JjLä • 

.4_1^a*JJ AJLl^xaaJ ÄjLcl^ ^ Ajj ) l Ai t • 

.oljl>i-AVlJ Cjj ) j Lilli ® 

.(Jl^lcLi JJL-O • 

.C_fiL^Jl £-1 jÄIjullA • 

A-laljJI oVj)I^. a11j cjj jV! ^Jl J ^> > ij • 

. 6 J J. aa! I ^aj)^^k 11 

.aJj(] ^ j-o J^Lälj Vj • 








































£-0 (j-aLuöjJI ..Ui^ 1 ».j • 

.^_ä_lJI l flj \ o ^JL^xu^Vl AA Q H L-kijH ® 

jLh jl^-oL vdJjj ‘ <U^_$J! < AxiX \ ^i£l LuöjJI I j_A ^JJlIj • 


^j-öL-ö jJI oLal j-aJLujI 



. ^jLJljJI^ o I-CU >_U-u^J 1 i ~ < 1 Q ! U> 1 / ^ i I ^ \ -v * 


.^LlJI cA Jac, (^aLt-öjJI ^I^JI ^j^-lixu • 

f- f. 

i ^ .\^k 1 v 1 1 oi j l . ftC Ol—oII ^ # 

aLlaII 

J ) 1 I A lrtj 1 ''k*N d-»l liAil I ^_Lu2 l_c-^jj I ^ A^~m \ # 

<plumber's alloy s^LuJI aIa^j <pewter 
.type metal ^LUI 



















qa boron 

<jjl_*_4 MJI 

il 3^3 

j/Vl 

Jj I & ^ A -V A 1 3 

tfjS* - Jl Jj^> 

j .j^dLLxJJ 

1 -^ jiJi-J- 11 

cjij>» i i borax oi>iäJi 

2< » \l aJ A ^ Il g . jij J J j) lrf*> il 

•* j > ..n < i i i* colemanite 



^1 fr j-J j j » » - nl l j j -> ■ *■< > J—^ Ojjj—^ - ' -' L■- '—*“i • 
-jJ^J -V ! oJL-a_! , i_j_>Lj j -4_S 





4»Jj jjt A l i Jl 
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aJLS-ZuLi IjLo £ \ ^ \ -\ J s • 

•^jj-L ^Ulj 

.^Ij^j oljjLj cjIjj-L :oLc>> LjjjJLJI JLiiiiMl • 

.jj^l uj*^ MJI a„KTxj • 

.CjLjj^j^illl o^L a i ^ I jjli oJjJ-fJI • 

£- ö ^ J < J}^ ^203 Jaxu^I Ö-l L> ^ I ( J^ ' • 

.*l^4_ll ^ Ay,^<C \ 

.^j^JI ^ ^jjj-JI Jr. Ui» V • 
.Si^iJI 6 jIj^ A^jj ^ ^c^Jj JäU • 

.i-JLxJI Äjl^aJI uUjj ^ ^Lj^jIIJ JiL» <uUj • 

J^Ul» • 

•jUJI ciuj-i^JI jUJI ojjVI 





<^2> 

boron neutron öjj^^ LLLJL. j-iUJl 

^-sljfi^l jj> capture therapy (BNCT) 

.L$-jjLjI l5 -1^ J-oaJIj <l!»LL joJI Ljl^LiJI 


usi <:,v;i 

dLujjJ— 

Josephe Louis 
Guy-Lussac 

-£J 

J. Thenard 

L»4> <4> 1808 

fr- 0 ojj^ 1 

.‘^^XujLjJ_JI 

►U I > V» U 

•c^l 




I C)LaIlmI 

j-Aj <borax jjj_JI ^j^jLcu_» • 

oljU^j f A_cljjJI Ojjj-^l CjLi-£ j_o V 1 1 ml • 

^j-jL^Jl £.\ <fire deterrents ^ JiJJ 

. J-i-U^*JI ^3^1 ULLA J) 

.UjLa^JI £-Ua UjJ3-dl • 
























..XI I ,^1 



.j^sQxll oLt^A^-4 {ja 14 hiy^A\ ^1 yAiij j^*-4 V Silicon 

f 

^ LjIj j^lLuoJ) .jjL*^ 5UI^ jjL*-Ait ^ ^ O** 1 *- 4 * 1 oUJjl <> 





.JjjLx-JI aLiiul t ^o 


4_L$_jj Lal l^jJ-uoLi-o L - * '^ ■*'■’ U j ^ - ' i IM " 

jl ,J£JI ~^y\ olj^LJI <* j ^LdJI ^UJI ^jLa^l 
.cJjjliJI i^j-a AjJLk 4 j "> > (g j Jj-ujI 3 j) IXJ ^ ,_j-L 

jli_, isemiconductor aL^fUJ JJäLi. i.,v> 

i>» J-sl ‘J-* 1 ^ ^-1' <>» J^-Lj »L-?j a ^ I l 

.Jsl^ill 

«* " 

. laJ^XjuiJ ^3xuJ ^i£, I ^ < -^\ \ C ,JJL) 

" ^ fr 

.a_aJLxJI -Z-'\ LloLiu-» jiiil ^c_ix^aj 

jjUJIj ^ j\y J-L-o j_i-öL_L_c £—o J_^L_Ljl_» 


.LäjL^-^I JL^ ^ ^j-^b 


( 

Öljjxu o- jläj 

'N 


Si 



14 

^jjJI j^*JI 


28.0855 

ÄjjjJI iUSJI 


dj^ld ^jj 1.410 

jUjjJt 


ä ij t a 2.355 

jLJjUI 4iaij 


3 j»oij/j»i> 2.33 

äiQSJI 


j^lLluxU ijjjjl 4 M 1 11 
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•v- 


j^SLlLuJI 

LH l/A*» fJUll <-aj£. ^ Jjl 

.1824 iiw Jöns Jacob Berzelius 
H. St J-J-SjJ (jL«J ~A jx A^k La\j I i^j^jIjMill jjJLlo J_1C 
.1854 <_1 uj ^J-uJI (j- 0 1 A *> Deville 




(J-oLi-O 

-J)c> 


i li m II oLalj^JLuI 

■ dbL i^l l £. \ts^ jUaj ^• 

o Lei 'i ,,-,1 1 ^ s _>!£_, - ...j j • 

photovoltaic (solar) Ä^iJI jl ä^aII L^UJIj 

.^.j^uL^JI oljlj LT^-iJ «CjL»^L aJI j <cells 

• ^ A () a ^-} i ^ O 1 J-O Jjllllj I ^yA A 1 , 1 1 1 il v ... 1 1 ' - " 0 
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Jisi hydrogen ja^jj^i 

3 -Aj ^ ljL*itI_»l j-uaLL*JI 

' j_unl ~i_»—Il Ja_ui.il I—uäjl 

äj^JI yJt JS jK^iJ ^ 1 

jUii (Ja ^j ^ Ja _3 Il "ijji <d_u^jVl 

.protium ,pLLä_i 

^^aIaJUI^ deutrium 
^ fi-ä-ii .tritium 

öl—fcj a J_A ^yJ^Vl <L-C j A^A .11 

j^Llau ^jjj-I' 





,4_fl jjJLaII JjJ-JI tj j)^.^l l^ el—ojl ^Lllfi J'.! ® 

jl * JJI Ji 6^ e -'- aJI tt 11 * • 

2 H 2 + O 2 *• 2H 2 0 

IjjU-ä }UI £_a ^J_uU LxiJ (^JJ^_!I J-u' '* -> ■' • 
j^iui ‘cj L_i_jji.^JLJ 





i-ijjJI 4 _l±uI' 



10C 























CjLaUViail 

A-a—uäj edJ jj ‘j.\ l t.\ 1 1 

•j-^> J ^j y^j 

Jj-jL-LaaJi ^-i \y ^ \ _I_ <Xi-j # 

p * 

•Oj-L>^ JA^xi^l Jjl 4 _a<>> j 

gH> f • 

äjIj-aJ . ui e . .A. j <a \ Il ^jL-slaII 

UJ I J X . a J I i.La <ai^ L 


eJLuISI 

jji „ 4 I ^ Jjl 

Uk.1 jij .1766 Henry Cavendish 

* * p 

^J-i^jj^J! 0-° *—aJL il_a <-£j*o ^LaJI 0 I l ^ £ - 


; Sdxj Of^JJ-14-H 0^4 • 

e p 

: öfe-jjJL^il LS -äjl .«.LJIÄJ^ ^jläj • 

2H 2 0 -► 2H 2 (g) + 0 2 (g) 


'■M- 

f 




^ ^^>*11 oljUI /15 Jlj-2^ 



Of^jj^l °lj^ 


:^LJ! ^_a 5jiio J^LLn 0f^ Äijiin o^La-^11 ~ ~ • 

2Li + 2H 2 0 ^ H 2 + 2LiOH 


a 


’ 3^-> 


V ^ " ..." # 


:jj|j jl ^ ilI 0^-? Ul» et»I ^ L 

3Fe + 4H 2 0 ^ Fe304 + 4H 2 




J-oLxaJI CjL l_ä_> ~ ^j_C y c " \ ' 

•cMi 




^LLj oL>j^iUI 


JjLaj pl Tuf 


l**i 1 « 1 A ' I aJj^£ A_iläk. 


2 L^JJ^ 


Jj oLjj^iSJVI 
jLc- 


cJji 0.2 <^-a JJäV ^JL» 
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> a X1 1 





, jjL»^ ^ui <> carbon 

jl .JlSJjVl uä l"lS .4 ^ 

P P % % 

j* jaaSJI ^ ^La j) ^Liai 

jli. J£Jj (j-lt LaS . ^-> 1 v a J 

f. e JK* 

oLLla^jJI o^j-i ^ 

CiLLjLaJI ^i a a 

^ uK^ 1 £%* •^ Jl 
^1 -* ~^~ A (j-A 1 4 4 XJ) A^a JI 

.ji.nl i» 11 _^j3jJI J^j^JI 


.öjjlxLa ^Ju <JL^aLXall ,jjJj£JI Jl ^T uV • 
coil>Jl Uiu «J>dl diamond ^LJI jju • 

.ijjk SjL> graphite 

,COal ^-><11 :Äjj> 4 iUl t> • 

charcoal ^lidl «lampblack ^hL^JI 

.coke djUl ^j 

(jjjjSJI ouuSl ^Uj d^JI ö>o^* db 1 *-' a* • 

carbon carbon dioxide 

.monoxide 

.Cjljdl (j Jt> <LL>jlo (Juj^Lu» JSuJ <jl Ö>JJ^ (J^°ä ® 


dJLJjJUJ Sjläj 

a 

c 

>j ji 

6 

^.jjJI J^xJI 

12.01115 

ÄjjjJI iUSJI 

Ajajia 3550 

jLjjjJl iiaäj 

Lx i^u 4200 

jLJjUI 4laäu 

4 tutULi) 3 ^u j 2.25 

4iLi£JI 
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pLal J.,\ ~\ ml 

:l_^_Lo Cj LoI,.L? k*i ta 1 11 

‘<^JI Lf* ^.taJinuj • 

. jlj-dl JJL-öj 

m * 

^ CLu-filjjiJI x • 

&jl A ^^ 1 

UlJ 

JilS—Il ^J—A—J_ ujlJ # 

^ moderator (oL^jjJ^-LII) ^ ^ ~< 

(j I— 1 Ä jJ I ^Ju-ö i I 4ja 1 U11 LLa> a 

. J^_UJ I 




La$ <c> -öjVI c j-» s Ij-^-llj crUL£ JL5vL>l ^a*j ^jAJLuu_> 

J * * LiX.Llu-0 ^LJI jtLLjI ^JL>j .cJjJlaAaII l i jJJ 

.JjLa .U* «A cjL^jjJ q\I l 


u" 


U< 



l «ai 

^jAJLuJ 





















c 


ojjVi ji nitrogen 

* ^ 

^ b>-*9 j_usl_L-*-JI >A 


t^jiU «paJI 

^ ^ ä djj_£ a \ a /78 

j^-uaJt j* ^Jl ^ 0^^? 


.(j^ijV) yj-Lt jjL*_äJlj 

^ — 11 i— ä —*i 


(> 1 5 4-fcj)rt 

•^ ll * jj ^ jjl 


J o. 


jl j-^llj <^J>ljJlj JjUI • 

.*Ldl ^ M-ila • 

jj\_s-A]l j—o j^aJI J_cL_L-1_j • 

: t - > I v 11 11 J^LJ 4_Jlc I 

3Mg + N 2 ^ Mg3N2 

(J j> u i ^ VI £-_-0 J_£.l_ äJLj • 

nitric liL^iiJI ji.Jsl ^.TaJ SjIjiJI jl 

.oxide 




•Ö>L1I fi*** 


A 

4JLJj*u Ojl^ 1 

\ 


N 

^AjJI 


7 

^jjJI jjxJI 


14.0067 

^jji ä tv; n 


4_JJJL4 4-^j J 21 0.1 - 

jU^jJI 4läij 


4^jj 195.8 — 

jLlUUI 4i^äj 


1.25046 

iäQSJI 






















.inert atmosphere 
.Haber process^U äs^u. j 4 r..Mi. 

ilj J - w > *1 . ^ aI I 


D.Rutherford 


.(JSLJI jjsUl) refrigerant 


? ^-Ixj cJl£> 


J ^JlU I £ \ikl I 

cl) -0 J j)^ ^ S ^£. \.uaA J J-»LuJI £-I^JI ^j-o il \ 

£ j * *» I l i j uXl ^LLj aJIjV l \ j ,^l l 

partial distillation ^'j =±^Lc *1^jJL> liquefaction 





















AJLJjxu 


0 


8 

^jlll J^xJI 

5.9994 

ijjjji ä r»sji 

aj «p-ö A^jj 214 — 

jUjjJ Äiaij 

<jjxö a^jj 183 — 

jLJjUI Aha‘> 

1.429 

iiQSJI 


^ j^sQxJi ji^t ^L3 y& oxygen ^>h^Vi 

> 

* f. (■ 

US <^?JI Ij^. jj> .u ^ Vt l^j^ 1 

,t\_u.öjVI SjxuaJI j^-oI *<< I l (j" 4 

i> 16 4-fcj ) a> aJI ^ j j> < ^ Vl j . ^ > t -fc 

.j^sQxll Jj^ 1 oLfc>4^4 


-V ,..<M 1 <Uj jjl Am i Jl 



^»<V< pLalj S> ujj! 
:L^-ö_aI ö^_ia^ Cj 1—o I jiwLuj I 

.(ju fl M-ll • 

$ ^ ^^^.1 A_lc1__L4-ä — ^ J ^ r ^ A j IaC . # 

*-y ,,X Vl 4 < \ Q I^ A j \In 11 <AjaJLx^<dl oi J \ - & £’ ® 

•tl^JJ-^ 1 lsH L*P“ • 
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?^i *5 cU> , 

|u <16 k i ^ VI ^~a x ^^^^j*< l tt *< j<-n. ...c m l 

• 1 Q~~cl> i^ <1 7 —Vlj i 

. ti '•'■ 

. ;^' ^ ^ ^ ^ 'lf'' - : ”' ^ ^ •"■ 

y < u^ Vl l äl < Ti "«Cl 

Jj^ ^5 ^Ll^LII ^ >( .<:vi .. a^Vsl 
^ Jx-^ .ui ,1772 iiu, Carl Wilhelm Scheele 

3 -h jJI -vj ij ^j-j-xuLi»I ol^>iL> <Jx\ \ ni! \ / j t-v .<.< VI 
C5j>^j^l ^i L^/sl I ^li .(^j^Vl j^LuJI ^iSLIIj 
Oe >^ Vl ^sUiiSL Joseph Priestly ^h^ j: 

. 1774 a. \ <aj i3-^ cu^ I 


jl Vl jJi. 
.^I^JIj ^Li\j ^jJJI ^Jdc. jLc • 
tj- 1 ^ 1 1 ^ «/s VI : t _ 5 —4 a Ä_j^Lj J ^ ' # 

0^ ‘^ L? < diatomic oxygen (dioxygen) SjjJI 
ÖjjjVlj «monatomic oxygen SjjJI ^jL^Vl 
triatomic SjUI ^MJUl ^ „ ,< : Vl jl '.ozone 

.oxygen 

J - ~* - *-' tji l- t «< ^ < l l <sl^JI }Ljlä Jljl ^)_|-^ 1.1^VI • 



~y i Vl ^ lj,?k Uul 

.J-»LuJI ^l^^jjl ^yA ^A^XX^VI 


•öUa^xJI f J ^ J^» 6f > ,u < * ^l J^ 



.^LJI 

.(_^^^VI jlj_xJI jl jAS±\ ^JL^XO^VI A£-[ ,gj • 

-TUSt I i i ^> I l ^l^xxi -0 ^j ^.1 jl^-O £-0 ^ <<K VI ^Jc_ l 0 ~ t % 


tl y±J^> Ä_jl j» l -w <J ^JX> Jlj^J (JjLuJI !^J ±y «*1 ^ VI ^yO £ jLftj 

























11 «LijjJt ^ «* * n 


j^Äuj^äJI 

( jm V yt> phosphorus 

j-A "15 ^1 


A 1 1J 




^j-o I-ä^jLuö a> ^Jo-iLt-ö 

Lj-ljJ 4.^1 J -^ilL ul 

























jji-cu^iUI pLol Uxil 
dilL-uJI £_x us jj-kxujUI ^ w ~ ... * # 

phosphorus J Jh « ...j « n ' _■ - J j: < 
j pentasulfide (P2S5) 

phosphorus ^_ i ij ^jl_Jtfi 

.^UUI jl^tl j_i^s ^ sesquisulfide (P4S3) 
phosphate rock ^LL-^sJl —n .* ^-..^ • 

.jLä-uJI \ ^ 

®L®JI J )_ 1< A 4 2 1 6j ^ 1^ ‘j-lj -u-iC iUI ‘ ® J \ ~ Il 


.water softeners 



Suomen- 

salpietaH 


SuofO* 

salplj 


)L»Ul1I äj-xluI 


pLäni^jjl 

JaC, ^->1 Il Cj LLuj^JiJ I £C_AA» • 

.(^_lji coke j 

OJ-® cUj-^j -U-iLk • 

•<^ 04 ^ 

• J J) c_j^ui_i J^A^jouaII ~ y * ® 


LijI ^CAuaJJ ^jujAj 4j>L$ jLxaJI J JAJ LoJaC # 



jjÄlOjÄJI £ I 


SdJ 



cIhJ J ^ ^ d) L-fl. ^ J-ä cJl_J jjJlxu^J l 

<4_a^ ^^Iaj ^JLI AJ5LLJL LMiJI j jyi ATP 

.LfijLUj 



> I ^ j e_sl_Luj L ^ ^^JJI . \c ^ Q11 # 

. ^ijLA_LaJ I ^JLAujj) ((, 11 i^s 

* **, 3-^1 -^-a 4 i<^> L. i ^ JKrJ a_j^Lj ^q« i«^ q 11 .\-v ^ \ ^ 

. J^-uuVl <^-AA.Vl jj) Q -■■ <^ÄAjVl 

<A \% a ui A_ili-a äjL-o jAij VI jj a <■■ ^aII Lo öjLc • 

^^^Lua-O Jlui ^j-Lc ^ J^xoVlj j-X^.Vl j^_Luj ^_£_ll Loi 

cr^ pLj^j ^lj-^ 

JaC AjL^ualJ (J-AL) V I Q < 4 1 JI Q 11 i^JjLAui-J # 

. ~v V | Öjl—Sol 

jj - . a ^ j-...a 1 1 J ^ un • 

phosphides ■■J .hc.,, ^ 

|jL*-oJI J-O ojLaIjI JaC 


j^Axxi ^Lll uSLujani 

•^Lh (^LJVI ^L^All , i. V'<; i ^ Jjl 

.1669 A_Auj Hennig Brand 
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.A>I^J £J\j A jjÄ*j jÄJI 4 ä 




































- K-XI I i 


jjuj LbUii j^UxJI jasi y > 3 V ^*Aifc sulfur (sulphur) 

^1 <ujL£j-i CjLixu>i j^-ö S^uiäjt ^-öLlxJI £xuUi C*J^-1' 

.jj-oQxll oLt><^ ijA 16 äx ja>a JI jäj .4_iäLil3 

Ci *J 11 4-ij jJI 4 m iJI 


.-Ä ; P"' ' &#' 

































jiLLuI 

■ Frasch process jJji 4~ljU -^oi .... • 

.^j ja-aII oLaixiSJ^I^L a — i\ tLjl i_j^Lj Vjl jj-s-j • 
OJj^J! Lii j V ^jUJI ^Vl ^ ijjis^xJI JjjO *La £s_*Aj • 
Sjx.jJI Ja j x «Aal l jL^JI *\>$JL ^^JLkljJI c_j j_L»VI • 

(Jiklj .LJuAJI j 


iaxu j VI VI ^j- 0 Q.i^.aSL. 1 I 6 ^-C j jr- jA." • 

OLLuä jJI ^LjJI JaJL-tAjI >_u,.-<,.u t 

.JajfA i AaII 

4-1. 1 C - Jj ~w^^J ) ^ 1 J (^5 jjl QjjA^ 1) • 

^JL> 4_j V ^Lta-äli ^1 ^11 £*LLx-J V 4 QjjUII 

./99.5 4.,a<. g\ i 


CMj H o La) j \*i<ul 

• 4 ...1 > LLoU^JLI I 6 J-ftjLU I * t . ^» 1 ** Uj V< I I ^ *4 ... 4 0 

t—>LLUI jl^_clj jjjL. i 1 1 \ <^> c-uj-a 5LJI ^,\ -\ ~i «ij • 

.fungicides j^kiJI t**i I. \ i i t ** 11 C L» t a 1 

La I j ,preservative LLiU. SjLol • 


. 4 _aiL^-aJI 4^1 ^aJI L ^ ^ 4 

sulphuric acid o^*£JI ^ • 

• 4 -C- Li< ^> i 1 »O 1 1 3 1^-aJ I A I ^j-a 

j-o 4 -a^JI O Li1 J^L£ jk .K*!>>» 4 1 0 


• >—> l 1 tl» 1 1 . 4j^Jl_s_a 



C>.ijalUI 

• >—Liu jL^> 1 oL 4 ä.ykfl j 4_lLö ÄjLa # 
.4^1 Jj jlLaJI 4 ^ \r • 

.?Loll ^ J^-4 V 4^Jj ^Lj OJJ^SJI • 

J-^LLxJI J_x-a_2k. £—a J_cLiLLj J 4 _lS-ajj ^L h.\ j r i l • 

jJlj oljliJI IdC 

. 4 LJI V • 

•l3jjI U$j l Oaj-i^JI • 

:^I^JI j-a 4_lcl_kj Ja£. OUj-A^JI Oxu^f ^jLL t -M j 4<ll J<r,, > • 

S + O 2 ^ SO 2 

•—>J ^ ^J La JjlC oLljj_a^^aU 1^ oJLj^jl^JI 4 # 

.4^jl£JI JJU^JI 

4S + 6Na0H Na 2 S 2 0 3 + 2Na 2 S + 3H 2 0 


ojj^JI ciLo^l 

^ 1 1 <jj^ucäxJI ^ jil O-a O^^IJI 4_S jl 

f u m i g a n t ^ to a j l ^) I ^ ^ ^ 41 \ . 4^4 \ o i ) 4444 , \) 1 

jU! ^ ls^ disinfectant 
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U^<l l 




jk »3 (> fluorine 

^jJI J 3 ±zJ\ oLx^-^ j-a 17 Jl 

p 

J<.r, le jj* .j i^> 1 i* 11 

c^LiijjJÄJij ,flwuorspar jLuuj^jäjis c»i>Jä 
.cryolite -i»j fluorapatite 



^JAxu Lj^-lJ I JJ-J 

potassium fluoride 

1 f\ ^ A \ < ^ -A 

jjlDI jjIjiiJ 
a^Lu^JI ^ 

. 1 \ Uit I ' 


^-ftLSJI jill 
> M 0 1»1 jL_ä_jVI 


. ^ J '■■■ ' ' ' I 


j^JJlJJ 4 _ijjJI 
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j^- 1411 

O** JL^ 1 ^ J-aaj 

hydrogen fluoride .^i « ^ 

«potassium 7* 3^ ^ I I j ^ 1 Q j? 

HjJcl, ä-iL^I äia, ^jydj hydrogen fluoride 
.Moissan’s method 

jJ-liJI 

jlual j j jjiäJI • 

4 ^ \ 1^ aJ # 

<pL^Jl_j 4 Ia. . \ \r I j, q*> ^ 1 a~ > 0 

2F 2 + 2H 2 0 -► 4HF + 0 2 

f j>La-ll • 

1 ‘^s jj-iJI (jaxilji .j BrF 3 

•chL** ^ 1 iX H clhi^ o-° £-° 



<UoUilj j^öLIaJI ^ii£l j_^ jjUll 
- k** ( ^ ^ <^JLjuJI oi jLaJI ,-l^k < l \ * 11 « v^^ «-o 


jj-lÄJI oLaljJLLut 
:L^Jlo jj*Jj oLol^kkltul Jjliii! 

6jLo ^-4^ <freon ^^j-aJl4^ 1 \ • 

jjJ_äJI oLi^j-o ^ O # 

uranium hexafluoride ^l JJh JI oj^li • 

olj-i-Lö ^ ^,LA „n ^Ul 
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14 II oLjUSI 

.1886 ^Lc ^LuJ^-o ^j-uj-ij^JI ^Lx^JI jjUH 











































Ll^I (Jtillnl 


djjLi. ^ .oL^>JL4Ji «JjU <W ^ j u chlorine j>£-ii 

.jL^jJI^ plhj^-ll ^e_UJI ^ 


Jj K 11 iLjjJI äjLiJI 



r 

Öjuijjm o jläj 

\ 


Cl 

>jJI 


17 

^jjJI jjaJI 


35.453 

iijöJI iHS-ll 


101 — 

jUjjJI ilaij 


4_ij_u 4_^jj 35- 

jLJjUI 4Jaä_» 


0.003 

^Q£JI 


jjjiii _ai ,rri<;i 

Carl J-j-i ^ I (j I j (_s—- 1 ^ ~^ " jj ^ ^' 4 ^ 

jjKii ^ jäj .1774 iiu, Wilhelm Scheele 
muriatic acid (hydrogen chloride acid) 4 L>jjjjJUI l _>^'-=“- 
&Jl .manganese dioxide .u^l ^LH. 

ti j_'.^J I ^gjjK iVI »I _ui/sl l J 1 *" 1 



1810 ÄA-. Sir Humphrey Davy ^L.j 

































jj} K II o La I j \ ^ m 11 

• ^-L L a 6 J-A J.xJI 11 d> L-o I J^JLuj I -a r,.'! 

.aLa^II A_i_ä_xj # 
.A_^. I A<AJ11 ^I *L> 4 tCu 0 

.blfianh ,_,.^ö-i i 
■ ~ ■' ■ _»'«!! *» ■ -~ # 
<-jj > .Af jjj-LUI 

methylene ^ .m 
.chloride 
-ujj-LS j_j |jj chloroform 
.carbon tetrachloride 

4—j—L^ aJI —n—Il jl^— o ^ ^ # 

olj r >j ~kl l olj—J—i—aj CjIj— g_La-aJIj 

oLjLajJI • 

.propellants 4_i^j j LaäJ I 


^1 JU jjJIJI • 

. A_iuo I _i_j _\ r« i 0 

.A_C jV <L^JaIj ^ j # 
jlll *I^$JI ^ • 

hydrogen >» ^j-L£ jj-LLJI J-S &u • 

.j^Jllo Jläo ol* J^Uij chloride 

.*LJI Jj|_5 • 

<lcLi3 *LJI jjJ£ j hypochlorous acid 

.pLqJI j_-o 

j- > j J-S L\ s m 

E* j>^-ll ^j>uäJI hypochlorite 

I l d)LLo ^2 )-° ^jLa (Jj) 1 A 

°ljj-l^j ^.j_j jj_^JI j_ijj_LS g-^- 0 J-^ j • 
6-° Jj-L^ f-® I J^Ui_a ^j^rJI 

j)<^>Il oLLo 


j^J^J I £ 1J \ *t Ml I 

J^UI ^ ^ jL^ jlj^l ^ jjXII ^s-jlIj 

^-AI A-a 1 * JI 6 J-A .* >l_udl ^^_a J^ Il K ^| p Lal La 

^LjjLg l $ \c ^JLÄ-i Clu-^. ‘A-jj>Li^ v^ll CjLcLl^aJI ^ CaLlLaJI 

< 0 L j^JiJIj ( NaOH ^j-a Il oLLo La_a ^l \- v~,,. Vi t" j> 

■H 2 o^jjJfJI jlij 














































a ttU ia o^-il -> j <J"j 


ijjjJI 4 i ij-JI 



o^^Ji ^jju ^ui J( ,Vi» il y> bromine j>^di 

^uaxJI ,ÄäjÄJ) djlj-^ 4-a.jJ ^ ^jLoj j3^} 

ä-IjU- öJIUI 

j^<I l ^ diLiuSI j^AJJ <<L*_uIaJI ^ jä^li 

^cja-vaII jjAua 2^4i -Aj <)«^fc !iUI jI^aJI jA 

jj^aQxll ^j^jJI J^J-iJI öLt^A^A jA 17 


r 

4JLJjj-u Sj t*! t 

A 


Br 

>J-" 


35 

^jiJI J^xJI 


79.904 



<Uj-la 7- 

jLijjJI 4iaäj 


dLi Jaa wL^jJ 58 

jUJJUI 


Wj>l> 3.1 

äiQSJI 















I J J < -O lii *1—O JJLJ 




.«UajLäJI £j a -»■ 11 ^yJI (J-kaj (_j-“-; (JjL“ 

^nj ether 11 

.carbon tetrachloride j->Uj alcohol 

^ J_i_£_i*j ^1 f-LJI j—o J-tLi_j 

hypobromous 3 j_oj^aJI hydrobromic acid 

.acid 

Jj jL*_aJI £_o (J^Lkäj 4_jl _\"k I ^JiLiäJI j.^\c ^ 

.^jVLJIj Ä^ltLiä iUI 

j ' -v » ' I Jj£-a <Lltl_ 4 ä 


j-^LaL^ : J ^ 1 11 a Laa r.» i ^ JJ 

.sodium bromide (NaBr) +jjj j^JI j :Jia 

LT^ 1 (SJ^i jj-^ 

■ Br (-) ^ Jl>^ jj^ ju>^ 

J^^LL| dll jJ A \ ^jlj 

2Br (■) + Cl 2 Br 2 + 2CI (-) 



j*^L ol>^ 


ti ,41 iti ini 

fr 

£jl^L_»l ^j> 1 \^^ll t_aioli^l 

Jerome ^j^.Jl jVI_ ? ^ 

AJluj ^jLa-O^ jx-A-LC A_j B3.l3.rd 
.jjXJI ^ ^jj-J I 1826 



jijjjJI q La IJ \ L u I 

:^_Lj Lo öJjJaJI aj^JI oLoIjAJuJ (^j-oxaj 


— J* ^ 

flame ^ 1 1 I jl^Jl 

.retardant materials 

.jlaVI ^ f. Jw> JI ^d=JLaJ 

cJ-U-A-o £_Au-ä ^ I ^ JjkJLuoJ 

. L**j I^jluJ^J 1 ^ d) Lii V I 


oLi_La£. ^Js a_o^_-o oLol^JLuI aJ # 
j'-*-!• j-llil 

. Ua\ 11 j ^ x \ \L>11 

jAa > j_L-uö ^j ^ *\ i-gj • 

.aJlajuö VI 



.k_j^x*JI pLo (^^Luj-a ,julftj > ' ^>A- 
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f.\ 11 Iin I 



4JLJ^ yuu £jJäJ 


1 


53 

^yjjJI Ji*JI 

126.904 

: ÄjjjJI d_Q^JI 

4-1^06 4-^j J 1 1 3.5 

: jUjjJI sQaiLi 

^-2kjj 1834 

: jLjJJlJI äuä\ 

4 - 94 

: iiQSJI 


V ^L.j a j<■ j-uai^ iodine jj_ui 

f- 

JäjI <öLii a^JL^JI tLLLc. ^Jl ^ A ~* 

^j_Lt I j il Hl jjLj <u£J^ oi 

* ^ •* * * 

f.L& '^Ia 4 * j ihI I ^ 3^3 c^J^ 1 

•o^Ufj olj-läJI ^>äxj ^ 



J^jJI L ^\^. 

^ e 

.4_5j^U J^-luI j.^\c # 

.A_x^J oij A_ilu<a SjLa • 
jQ^I Vj) l^k o LilaJLA *LJI La ui * J^L 1 (J^ ^ • 

.6j^.lj 4 j • 

aluminum j * ^>^JVI * j < j_a ^_o j^_jJI ^J_cl__a_i_j # 
j\c. ol^o j<^> 11 1—uj.ik. jjjjj ^IfLLuo hydroxide 


Jj_lU 4-Jj jJI wuj_JI 


































jjoJI ciLbuo^l 

Bernard Courtois IjL>_>* <^-4> 4 iu^l 

'tl_£ < 1 81 1 4-j-uj 

' •' - 

1 Ti«r VI J 1 _<a 

jjsj .kelp a^^-JI 

t- 

j i J1 >^)1 Lc.l jcJLx 


±>£JI 


U-a UjJJI 
jliJI^jS^ciJsfllidlj 
^a a_l-> j, x a! 1 i HiVI ^ 1 c 

J j) j 11 ^L5L-£u-o A—öj—*—11 



fjA J^jJI ^jSuui 
■ 4-4 >A.uii oLufcVl 


j^jJl o La' j \ u o 1 

.jjI oi—J-a-c ^a ^a^Luuj 
j yc l q* 1I^ aJLu-öVI A-cLu-ä ^a 

A ^.Uti i j^<ll reagent u_aiul££ j^J1 

.<Gj) a* 11 oLxjLoj Lj^<! 1 11 qI-W 1 -Q ^l^ur» ^ j^-jl 


^Jj_L^j <a a l i- 4-Ja 

.j^kJI iodoform 

.CjI—>1 j ) K ^11 L alr^ ^LxUI rc_Lo ^Jl Jj)^ 11 *_äLuAj 

1 1 S 1 V a! 1 A_i_a_i_J k_J J) I "V oi—4 J)^ ^ 1-^ J^_uJI ^ J ^ <44J 

.v__j jrii 11 öLj-o jl jx.J ^a J-ojLLluj 




?^uLu cJuS? 

J^-Jl ^JiUaj J-iu.1 jJtj <1 31 —J^-JI ^ J-aJLuij 

A ^ o j \ 11 SjiJI ^ i A. 3 Luua 1 1 



J^jJI ^Ij^JLuul 

.A-jj^k \ 11 <_jliiucVI jl jjJI ^j-lc J j)«^>^ul l ^ua- 4 • 
/^*s 11 jj 1^^ A tj -N- 111 i__j 1 ixj f. I ^1—o I d 1^-* ® 

<—> 1 ^ ,r ^ 1 iJ-uaXJ ! ^^-4 -uj 1_JI o LljJ-A^J ^Iji^-J I J 

.,UI^ 

:j j-JI jj^u*iA a ojj-a^JI 


A a> J j-J-ULIaII J-A-uu^I ^_jL_a_j ^—o gJl L-.ll 


210 +Mn0 2 +H( + ) ^ Mn( 2 -)+2H 2 0 + l 2 
































o-j- 

cjijLt > noble gases a k.; n 0 ijuui 

(>18 ^ ' nert gases 

M * p 

4 a^a a JLi LjUa.1 >>9 

«helium ^1$ n iwji oljuui .0 

«krypton «argon «neon 

.xenon 


f 


Ne 


6UL-Jj-uu »> 


Xn 

Kr 

Ar 

54 

36 

18 

131.30 

83.80 

39.95 

-111.7° 

-157.36° 

-189.3° 

-108.3° 

-152.9° 

-185.86' 

5.8971 

3.64 

1.784 


Ne 

He 

>^ JI 

10 

2 

^jUI jjxJI 

20.17 

4.002602 

iJjjJI il£JI 

-248.6° 

-272.2° 

4^jj)jLijjJI 4laij 

-245.92° 

268.9° 

(<U£la jLJJdl dUa\ 

0.89994 

0.178 

iaL&JI 
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qL&1 j Vl 



4-UxUI oljl-JL-H 

1 \ \,, i \ A If 1 Q \ a j \f ^ 

Sjl ixi\. ^1 u^u\ a LI s • 

a . v ^Lilc IsLLi 4J • 

.A_a^iJI ^ jLc- J^L» • 

aJjjlIII ö^jL*—Il ^ULI 

^ vUl l jl_«JI a—11— llj^ i y^ N gJHj ® 

jjU Q 1-11 —i aIj) -H A—11—uJ {J-A ^j J) A 1 1 1 • 

.fractional distillation 

^aIääIJLj aI^JI {y* £-*-4 ® 

^ ^1 1 \ L> Q 1 1 1 \ ^J1 “* A H aI^^-11 L»Läj ^^>^^-11 t n ® 

\U> Q~ U t ^JLuxaJI a 1 ^$- 1 I LjLäj cJ- 0 On 5 "^ 0 ^^ ® 



,^_>M j_jj_iU a jl a ^ j 1 ^—11 ^ ^ 

^ u i '^U * j_o j * 3 ,superconductors a_liUJI 
-.m Jl « \ ^uJj! oi >L c j «airships 
.semiconductors a_»jUJ 

j j Q ~ H oLöLö-^a j) j i 1 1 • 

.discharge tubes 

uUL^s j* L>y-S^\ 

* ^ *1 '^>^11 A(J-aJ jl—< 


^ ~ 1 1 £C___J__jl_I^>^vll t 4 1 *\ ~v 

^ya A^jJ Le. d> J J 

.SaLu^ Vl 

e■ g» 

^ * J-* J)Li^ 

4 ' ' 1 _ jj ^ ^ 11 y. i *1 . ^ aII 

4_oJ_is.-li- uxaII 


.projectors oLLil-^JI 
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uranium ^^jij^jji 

,3-ÄJ .«LdliLLiYl jjLx-aJI ^ d „'*„* 1 4 I... I... Il ^J| 

L \ 4 I 4 < t*« 4 4 1 1 C 


IJJä J£Jj ^j-Lt jjLj jj^-A 

uraninite pitchblende 

j^QxJi jäji .carnotite lsjij 

^ 


• Ujj oLaIjJLLujI 

6wUJ-*J! oLo I Soljuu VI 

. L^. jJ I A_c l_*_u<a • 

Ljj^UI oUli^JI ^ fissionable material i^LLi^l SjL> • 


J^jjl l ^1 

iiu, J <Lzj ^ f^ Ij^JI M. H. Klaproth -A . ^ l &Ui I 

.1842 iiu, E. M. Peligot ja*Us .1 4 -l> ,1789 


-Jjjjjl Ä-äLLJI £j\ lr>~^ n ^j-is >k, 


f 





































9 ^!*; cis> 

| ä Ä_L»LJI ^ äjlsI^J l j^>L1aJI 

| ^äJbjj .actinide family ilslaJL; 

LajIacI jjuöLlc VI aJjiLxJ! 

. 103-90 /\xj a_> ) jJI 


4JLJjxu 3jlä.i 


u 

>j-i> 

92 

^jjJI jjjUI 

238.03 

ÄjjjJI iliSJI 

4-pkjj 1132.3 

jUjjJI 4Joäu 

4-^j j 3818 

jLJJdl 4iaij 

3 Wfl>19.05 

iäQSJI 


ojjVI % Vjl jlä ^JLxj-1 

.uranyl nitrates J^l jj-JI 

1-J Ll_j V J_J_» I J 1 JU-UAJ — 2 

.uranium dioxide ^^»1 j^JI 

ö^a-» Ja^SI lj^ä.lj -3 


•Ö>^* i_r“^ ö‘±*- a • 

.jduJI j ^ jloU (J-jLä • 


J) ^^.11 ^U3t-c • 

{jaa. ^jLx-o MJ! j j^l lj *Ldl £_-o J^Lalj • 

. O 1 V v -V 1 ^ 11^ 1^ 


4 _Jj jjl 4 \ \ \ 1! 










































oL 4H&SJ‘4 JI 

u^' <j* j£ CiL&jA ^ hydrocarbons oi^>o%;jfJi 

^jLaJ lajljj oi ä u 1 ^ i A9-jA9J‘>4-^ 0^3 o* c£ öL-ijj^ j^SJl oljä aat. 

•uh£J1 £»Lh v>h ^hh c^-*' ciM-ua^Ji aot oxoaj double bonded ^Gj j single bonded 
propane jb^dij ethane methane jiodi ^»jL^i oG^^^i 

.hexane pentane jGidij ,butane 


<LjJläjJI Cj 1—»jj j,j 11 



^ J 1 


-AJ-JI oLaj-ij-^jj, t -fl. 1 1 
j aliphatic 
^ Ua aromatic 

^ ^ j-?j-^jj -M—11 c j-» 

lA*- u ^" x » J 

—a—a—11 Cal—ä—1—^ 

.benzene rings 

I-"- 0 Uj-^ u* 


A_ijJa_sJI Cal—l—of .^^oJooJI CaLfl 1 ^ V 4 a v f:, 




ChLH-H’ 


• 4-XjI_IL!Lo 4j^2 J^-o 4_Luiluj l ^ m \ L^g.j Q -Ls_o^ä Ca l^j ■ ~ i£ j) 





^ ij , x } « " «■« > OiLtLaJI * j jjuLaJI Ä jj U< 11 o>Li j-*j ^jj ^11 j2 

. j)^ 11 ^j_ä A t /\ -v il | O) I Jjla 1 \ 

4Jt UUAil H 

^ saturated hydrocarbons l *^*\ i ->l^j<jj ^ h • 

<J>>O^I oljJ ^-a-a S J-^lj <lLoj ^j-iso CaLaj-aj£jjOA 

. L^_a_a SjjL^JLaII 

J* o>^? S Jä.Ij <Ax^j l~4^f • 

4_L^J <jl <^iJ 6jJ 4ol j! 6J jJ (3 ^-oj V • 



.4. A a ^ a . 1 I Ca La^-a^£^^ Li ^|jj /I ^ ...a > > 

^Jjl—a-> (J-C.I—ä—> 4_ x \ u .i r>l l Cal—a^__ijjJ_^_lI ^jur\\ ~\ # 

.substitution reaction 

.alkanes caL>L£JVL 040JI • 

*—) ^LcLLj Jjal 4_3 LoCoJI CaLajj. \ ^ H • 

jJI covalent bonds i^L^VI caM^JI 

. 4 x \ u t o I Ca l—a ^ 11 



Uimj o>Ljjjj£jjOÄ 


J^£JI 

Cal jJ J^-a Calj jJI ^j —ö 4 9 1 r> Cal— C^ «a~y o ^1 ^ .^ l \ f tJ-^-a 

oiUU. oLilUVI ^ 

.acids ^ j^Jlj alcohols J^£JL£ <j* äojj^ 

J j J c -£- ^ 4_JJ-i£JI jl^^JI 

jl) JiJI 1 _ ^ - - . -^ . < N .(^Jj^ll äjöi OH- jf 

o^«JI jl) j ethanoic acid (^LlVI u a^^i i 

.COOH o^Lu^ y >jUI Äju^a butanoic acid (<^^^11 
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i 



oL->L£JYl 

A_1jI_C f\ Jjl j-Aj <ol-JjJjjjJI i^Au-il j-A ^Lxa-aJI 
j-Jj Ojo^ Sjj ‘CH 4 ^-a 4 - 1 I 3 JI <Ua^äJIj 

Jj .6-U^J «Li-oLfl-uJ O^b-^J-* 3j"?J^ Sj3a 0>lj3 

jj}j öp. <3lJlfJlj ^lilxJlj 3^>>^J 3^*J oLjS^o ^ 

La£ ( ^S ^ j-o j^jjj^JIj 3j-L>^ olj3 

.C 2 H 6 < 3 f^JJ O* oij3 AJLujj ‘UJ-?J^ L^j3 I^LLjVI 

.C 3 H 8 i^jS^jjSA oij3 jL^>J ‘<jJ"L>^ olj3 o Mj : cj^-?JJ-^ 

* 

.C 4 H 10 < 3 ^jjoä olj3 j^j <0j-l£ olj3 £-?J : u^J-^^ 
.C 5 H 12 äj3 a jiu^. LlIjIj <3j-l£ olj3 joaä i^LUjJI 

.CeH 14 < J±*.jj±Jt> äj j Sj^ £->jfj ‘U>l£ olj j Cw 


J^ljiJI 

cLusU ^^».l j-a> isomerism (^jUaiJI 
ö' Ö>l£ c£*i 

3 ^ 4 a a>, ^ 1 ^ I ^ i 4 ^ \ 1 n, 1 ^ 4 \ \ 4 ^ o13 kOI 

dJ V " ^> 1 J[ j_-ol j-j-JI <_£J^_jj .a \ \ j *S jlll A. * \ <^ JI O j ^ 
ol3 oLi£ ja 11 ^-COj .4 klli*-o A \* \ \ l ra ^^IjdJ oLiS^aII 

.isomers oLcjL^J J a^U^aII aa1j3JI aj^^JI 


1 £jL-aa1I 



2 




a l~l a**ia 11 Juj^uJI 

A_L>La 11 aJI nf M H \ v_S^JLJ JjUJ ^i-MJ 3 < ft <, ^* > I l k—SA j-<äJ 

\ q \ » . aih> ^Lii oL^j-^ll Li-fi j homologous series 

, ö!~*k i j .A_$_>IOja A-Ijl \A\^ ^j-öljjkj J-J <l1jLaJla]I J-uj^LJJj 
öa 3-0 1 o o ,A* » 3 _c a—Luj_L_ujJI J 3 a_^_aLx_lA 3 f-?-^->-^ J-^ 

.La$a-o J£ J 6 JJ-^jaII CH 2 A-Cja^aj A^lijAäJI 1 





AJL-UUA MJ! olJ^JjS^jJ^I 

unsaturated hydrocarbons ajljOa MJI oLJjjSjjjJI • 
double a^jj 3 -° a-oaLxxi-o a_L^j <sj^ ls-* 

triple covalent A_pMa laL^ aLL^j jl ^ovalent bond 

1 ^ \ q olj3 bond 

3-0 j-a£I jjt. J 5Lio 3I 3 ^aj a_xjÖaJI ol3^_ij^j j^-L! La^Lkj • 
.Sjj^jaJI 3j-?j^I ofj3-? oil^öj olj3 

addition ^ J^liG Jl ol^o iUI ol^o^jjdJI • 

.reaction 

alkenes oi \ } <S\ 3^ 3 I ajl^o Mll oU^j^jjjJJ 3!^ • 
,4 _i 3 ^Lj j\ 5_i3Li3 o!^Jl 3 jU U3j alkynes oL^LUI J 

._« t »>« > V r l Oi J^l A-xaÖi-o iUI ol-3j_Jj$jj jjl 35 jLcj • 

. 4 v 7 MaJ 3 A-_ij l *k ^ 11 ^ M <^*>^-11 

oljj {yo Jil jjt * » MJI • 
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V I 4*4 4 < < t Vi 

^ H H H 

^ acetylene ... vi 

* 

ij3-^-i3 *oLj^-ijjj_$_lI 

j^ 1 i' £jj j - L , , J 1 1 1 ^ 1 

X J 1 Ij) O^- 4 -ö^-J 1 ^ t i * 1 A 

-O 2 H 2 \ 1 \"\ Jnl^U 4 A 4< H 


r 


«ULJjxJ 


S jJäJl 


'N 


C2H2 

^uj.u ^jj 80.8 - 

jj 84 - 


jLjjjJI 4iaij 
jLJJUI a US *> 


g-l Iin I 




.ethanol ^J^_»La_»VI ^^~ 1 \~,, t * % 

. J 1_X^J I ^ In Q 1 ^ Ij \ tm *)l l_i ^ 1 n. 11 ^ ^ *t <«i > 0 

vinyl chiond© J- j -li al l jjjjJS ^l^illj Ä_>j^äjJI <-jJI jl^aJI jjjaJI. .yC[jj ^Lä. ; ' ' «■ ~.... • 

.polyvinyl chloride (PVC) J^l jj*UI monomer 
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jj Ij MiuVl L y^\^. 

. JLxIujMJ (jjJJI jLc • 

. aJ j) \ <a,f> A^Jilj ^ j • 

. 6 j!j_^ jMlalj 6 jj-ä 1 _ 1 c t s K <a~» ^jaIajuum VI • 

.pl ^JL» A_^.lj^Lol J iC K, iaaajV I • 

" p * * 

4 t ^ 11 * 4 0 ^ -v \ \ r 1 i *Q 1 . A \ \ I I i I v~ v “ Vl • 

.pl^Jl l j-o A i I 

^ I 4 iAcI K 4 % \ j 9 a 11 j ,^sl \ » 11 jA< s \ 1 j j ijj Vl J *\ j • 

acetylides ol^Li^Vl J<^J ^ j^JI jl «juUlJI 

CjIj J ^L£-o (jjLa-all 6 j-A 





jjI m iiiiVl ^Qjf 

^ fr 

:a_JLl 1I >JI ^-o ^Lj 21 Llj[<3^-^ 

, fJh ^JLUI 'j pL4l 

CaC 2 + H 2 0 m HCCH + Ca 0 

j+c. öjijZjj -^- ll 

. u/s VI jl frl^JLj ^Llj-all ^yjj^JI jljJÄ-VI 

2 CH 4 + O 2 *• 2C0 + 2H 2 
1773 degK 2CH 4 + HCCH + 3H 2 


jlc £_Xuö ^J-S O-a-iikJLujI Ä_j ^IL 

m flii H 11 u jÄJI frl_l_jl ^iLkXUuVl 


j- L' *-''“V* ** .r.~i<l 


Edmond j^jI liiasi 



1836 iiu. j_.u-_.- Vi Davy 

rr * 

j_»j_^JI a 11 :A>jl_i 4 ^s^£,^ 

new 

.carburet of hydrogen 
jlcl 1860 a _j_ uj ^j 

j-Lj-jj— j —o 

Marcellin Berthelot 
JA a I i <xj VI c_sl—riii *\1 

A A «Ali 6 l U cl (_£ j_J! ^ 5 —äj 


J) lj (j a 
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u ..IU 


I d ' tl jaX II a 4 i.^.! 

H 


H \ /-H 

C C 


H! 


C 

H 


H 


6iW 

(> ^jjLl» benzene ^jjidi 

.jjJLX^jSÄ ölj j iluJ^ öljj ^luJ 

4-jJu 4. hu-hu^ ■ ^ *4 ^ 

Uj-}J-^ J-^—i J ' "< i <4—jJL-L^a 





Z' 

OLJjxu , >jJdLj 

"\ 


C 6 H 6 

>j-ll 


i-l^-LA i^, jJ 5.5 

iki: 


iA jj 80.4 

jLJJUI iki: 


3 jkui/£ 0.8765 Q : 

iiQSJI 


4 m 





l jh|| 

, 
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o La I I 

. I drycleaning ^iUJI . o : U\~i i ^ • 

. dj 1^) a 1 \ 11^ dj 1^ Q HjlJ 1^ AJlaju^VI 4 c l t .^s # 

. d> L^aj I^J 1^ Jal IoaII^ dj^-jJ)-l aJ 1_^. A ie 1 \ SjLa^ • 

A-j^ l 11 A_j L^u I ^1^ v * 11 ^UUJ I < ** * *N. * .LUI £_A dj 1^ l Lmll ® 

.benzol (^jjUJI jl <^diJI 

sodium ^jj> <^11 djIi ä (xi > \ % ^ jj \ v il ^ i c ^ ~ t —1 

.L^_io d iu-u ^ l Laa a-jjL^JI Ijjt^U ( ä-a benzoate 



ij-uö ^j-ic phenol JjäaöJI £jA^jI j^-aj LhLA-di dLij^—2 

*Lp ji]\ 


H 


^JjJLlJI L Ö1 I^.XI 

Michael Faraday ^jIjU JI^La c 4,v;<;i 
.v —5 .1 ^JL*JI a j 1c. ^3-^°! .1825 aJljuj \ * Il 
^1 A. W. von Hoffmann ^ 

ob-^ ^ A fli ii Vs l Lh»>4JI 



(jj-Ä .t—fi .1 






.^j^JJI _ia. 



Ä-idaVI ^j i ; Il l _^äjJLlll (_$ 

.leukemia ^Jl 0 a i .a_. ; i 

A_dÄj A "tlj aJ 

. j uu£ I ^ ^ U ^jd* 1 ? ^ j j ~ ^ . 

2 C 6 H 6 + 150 2 * 12 C 0 2 + 6H2O 
jic introbenzene d^jd- 11 ^_Jl_L_J 

^3-^J £-0 j-d1 djj j V I jA^\ £—a A i-irfc. 

•L) q 1^ 333 A^2k.jj j\c duj-j^JI 




NO 



+ hono 2 


h 2 so 4 a 

< 333 K 



+ h 2 o 


ChO 1 ? 






































♦ ^ 

4 4 




äjj jaj r/0.03 Ä ? ,u'Lj ^i^ji carbon dioxide jik j-^^» 

^J!iUUI ^ jjm^i ^Ljj jlx. j lh'im^Vl (ja jjj «Hakija < tjA 

^ ' 3 '^* 11 J ' 3 - a -l* a^. ä il j^^jl .öL jIj)j^JI^ öLjLlUI ju4 m I 4 >j"' i ^ 3 -aJI 


- — N 

JJutftl ^jQU ^Ljl \ A Il äu/> 11 

O = c = O 

116.3 p.m. 

_ J 

J_3uc.i£1 ^jLu - äl ,li~a<\ 

Jan Baptista van o^Ls 1 1 ■«>i .L» ^L» > ä^i$l 
.1630 iiu, *I^JI ^ ö^j^I ^ s r"'-“ Helmut 


,<LijL£jjJI 11 <La_iljj Q*j A ^ "* Hj 


tUL-ijjjj Sjiij 


co 2 

<Lj^-L4 4^.JJ 78- 


>>!• 
jLijjJI 4hVi 
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uu\ I ^jLlj Ä_jlj)Uiijl 


^jLu t Qjl 

C(s) + 02(g) ^ C02(g) + heat 








C 6 Hi20 6 (aq) 


■.j^uJ\ 

2 C 2 H 5 OH(l) + 2C0 2 (g) + heat 

JjjVI 


CaC03(s) ^ 

O L> 6 j 

^ j) _i < U *\ 1 1 


cr^- s jb^l • 

CaO(s) + co 2 (g) 




^j)j tjg IL^Jl jjI 


. 6 J J-A.a1 1 A-LJJJLaJI C)ldj_i^fLll A^JLx-O • 

CaC0 3 + 2HCI -► CaCI 2 + H 2 0 + C0 2 




£ C_i MxJI ^Js jIj^IujL J-i-u^l ^J>l_AA 

Sj-äLLs 1 * * ■“ * ^jA^JI J^IjJI A *%.„i.a > 

.greenhouse effect Jl 


j nu^l yLu qLa!j\7ujuI 

~ p 

:L$_Lo ^5* jj & jj jr. Cj Lo I j^JLu I ^llil 

* 

-Aa ^kl l ^ U>L>^ ^Lia • 

^ ^1 photosynthesis ^j^kJI J^^ll a>Lc. ^ 

. A X J ikll 6 Jj^.j-a 1I A_J j-C VI A_cl_l*-Ö l 

öJjA-o SjLo£ <jl Jil}\ ^LaJal _U_lu£I ^IIj ^• 


. Ja^JI oi V*U* ^ aJMUIj a^IjjOa dJ 3 j jrefrigerant 

^_Aj UTGcl Ljj^aJI A-cl \<^> I ^ 

. A 6 JAui V I Ji ^ I 




j- u a£l ^-103 

* 

^ . A 6 jLkj 4_kj_Li. 4_^»jlj I Jam^I ^_ll_lil • 

.acetone ^y>_iu,Vlj ethanol Jylisij *LJl • 

.frl^JI ijäjl J^l • 

XUJ J /I ~> Vl (jj-L-ll 3 jj^l 1 _ ) u-a_ujl j!_l_C. Jjjj J j ^ • 


, 4 ■ A ■-. 1 A “ < j v U 

carbonic acid ^jLIj g-Hj • 

.^LcJLj 4 " 11 T J_1_C 

co 2 + h 2 0 ■* H 2 C 03 

Lajit bicarbonates (obolb>>jUI JIkj • 

■ ~ 1 ' j I ä 1 1 _\ \ 

CO 2 + NaOH ^ NaHCOs 




fr- 


ijU:i 


Jji<^> 11 —*j) > 

carbonates o IbJSL^. • 


1 I --i^ 1^ ^j "■ LbI jj l£ 4 j uj 1_uj ''J I 

Na20(s) + C02(g) ^ Na2C03(s) 

j• ->Il 'j J_im*sI ^y^Jj 1 ^1 H • 



.Ä_jjLiJl JLil—| jjJ1i-aJI ‘iaII Jj-uu^l ^LLJ 
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1 '.'O I 



P P 


:U 


V 


5jj uäjLli <4_la^uJI jj±ii jU carbon monoxide jj,>.<;! j^i 

J^liLlI ^ J jm^ l jy dj jj <j^Jj£-ll (j^ dj_a.lj 

■ Ciljl imi IIj «^ M u^a II J^ä^J 

JjI ^Qjl 

p 

•clA^I clH^ 1 L5-^ 0>O^ - L W u < ^ jL^I • 


Ajljjxu Sjla-j 

CO 


ä-a^jj 199- 
<Li^±a j 91.5- 
3 ^/£ 1.25 


>j J) 
jLljjJI 4-kiiLi 

ji 4 U 11 4i:iLi 

iiLiUI 


5 jL>^ 


^1 



C0 2 + C * 2CO 

2_a oxalic acid dJL^jVl jL^I • 


COOH + (H 2 SO 4 ) (I) ■* H 2 0+C02(g)+C0(g)+(H 2 S04) (I) 

*Lo j jI ^jLIj 'j ..x i Jjl 

COOH ^ 1^1 0 ^i 0^1 


n 


(■ (■ ^ 


j JjY 4 jM jo j*s II <Lx_i.uaJ 


: C 


O: 

—► 


12.8 pm 


j^^iSLIl ÄJ^I M formic acid aa*w 


I 1 ~ ' 11 

H2S04 

HCOOH(I) ■*• H 2 0(l)+C0(g) 


‘ QjC"." # 


132 
























Jjl ^iLcujiSkl 

jj*&\ Jjl^ ^ Lassone ^JUJl 

.lilj^JI j^2»_ä £_a frLjj^jlJI '_-...<! ... I /> '\r 1776 4 '-■■ ä 

u -'7 " ‘ ^ L? ö>;j^l ^ <U^sj t> Jjl 

fWL, ^*KiVI WUI oL^ 

.1800 Ä^, William Cumberland Kruikshank 


J \ < a^ i Jjl qLaI J \ 1 , i.ul 
oLoL\^*v<*»l ^j.jjSJI JjV 


Jj ) A_j^_t^^C MJ 1^ A^j^juäJlJ I <<_i_s 1 * ^ I1 ^ l ~v i t a I | A-C. 1 > < 0 

oLajjij <methyl alcohol (^^11 ^jj) J_i__L^Jl 

.phosgene jl Jlj <sodium formate ^jj^JI 

•t"b c3^* • 

.JjjLa-aJI ^-1 jWu j I ^a <J-oL*i£ # 


ui-L^ 1 Jji L^i-^ 


.JLsJLujMJ a_^JiIjJI j£. jLc 

. M-i-Ls * I^J1 (j-° *• I 
.*LJI^ JiU:Vl 

. 4_jua j_^xuJ I M ■ J “ ■ 

• ^ ^ 3J ~ v } LojJlC J^JjSLII U ijJ\ I ^jiLlj ^-Hj 

^ 0ta ^- c 0>>D^ - Li i-u ^ l Jjl 7f-~i\\ 

• ^Lilll ^- ~^ - QI l^g ^u- a«l i 1 1 aj ) 1 ^i ^ 1I 

CÖ(g) + Cl 2 (g) * COCI 2 (g) 

- 'J ' "^ Jj^ ö-« jia-a -iJjjJS 

Ö->0^ aja-aJI 

(o—» 


metallic 


4_l_>J-*-aJI O iLj_j j_> jil I ' _■ ...^1 Jjl J < r.._> 

.iiiaLJl jjL*-JI jji ijuAJi oa3 jja> carbonyls 

356° 

Ni + 4CO «* Ni(CO) 4 

Jai~i JSaill 


























u ..., f ^ methanol 

* ^ * 

J_u_lJI Jj ^ j^ujb Lt Ä jl i-JjjLjj) I l 

^±* jy. t .niethyl alcohol 

£_UJ^ ^ fj Vu tLjJ 

g i tl t a << Il jl^&ll . _ 41 ~«äi a ^Qjl 


r~ 

\ 

fU_il 


H 

H 


/ 

^•c— 

O 

/ 

H 

V_ 

J 




r~ 

4jljjjju 3 jJÄj 



CH 3 OH 



<L*^x& j 97- 

(jUjiJI && 


2u^JL& 4-2ljJ 65 

jLdJUI «LLaäJi 


j ^1 jXr 0.8 

iäl±UI 




















J j \[ ~ t a11 

:^_L l x\\ s (J^jLIxaII ^ j^. 


^ ^ fr- 


jL 


, d> ^ 1 «i-t i | 


oAO'-*-' <H-* 


.Cl) 1^)^ j«“ 11 


->✓ » 

. Jj L^_i jJ Lo j^a! I A_cLL-£> 

A_cl_j_t-ö ^ A_11_:*. 6jl_o 

.AJljuuöVIj oLjL-AjJI 


fr1—j j J $ 11J frl J A \ *\ 11 ^JLc ^1_is 

Robert Jjj-> oj->jj ^Lkj^JI 
Jj *»' ~ _* "li )Jj » ; Boyle 
.1661 






J»: <JjLo J^_)^ < 4 -^q^.AiaJI JjjJli J^Ll_uaJI 

.SUjJIj ajIJI 

* 1 


J^jLLlaJI 

. ^j ^JJ I ulC ^J-) L_uj 9 

.^Lc. jV a, * a ^ p > 1 ^ aJ # 

.A_jj)i,A* 11 cj l—i-)Ij p-LöJLi ^Ij^LaVI j_) jiu • 

e 

3>^j .jL^aJIj jj ^ 1 li Jl £_Ui_j • 

* p 

->>?■• j jjjl '-» .» a '.* 


2 CH 3 OH + 30 2 -► 2 CO 2 + 4H 2 0 


l \ i j Ä_o j.u^Llj jjL^_ijJLoI jLe J^iLliVl 

.^^uuLj^jJI oLi-*-i_ojj jl ^ jj .■ 1 ^^j-jJI oL-oj^>^ 


[O] 

CHsOH -► CH 2 0 + H 2 0 

(J^_> Ula-o Ja L^_j jJ L-O J^Jä 


MaJI ^Qjj 

I ,J^I ^ ^j x ~y ,jli< ^^I o -0 o -1 ^ ^aII Lj_J ^JLj 

.^j-i-J-lLc inx^i o ^J ji^-Q ^5-^ "I 2 A. Uxt-LJ 


400° 

CO + 2 H 2 * CH3OH 
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ethanol j^LLVi 
ethyl JjjjVi « läjI t_ä y-i$ 
iJ ^\ Jj)^iij alcohol 

U I C ä c l \ Il ^ £_ujl^ Jjl U ~i 

(> #95 4- um1j J-£_^ 

^_SjJt-ij ,f.LaJI t> X5^ J>>LliVt 

/95 jLix. Jj ii» 


N 

J^jLjLj^U A y[ \ a i< 11 4.Xh/l H 

H H 

H—C — C —O—H 
H H 

V_ J 


4JLJ jjj. S ^ 

C2H5OH 

<L^.jj 114.3- 
*L}^xa i-^jj 78.4 
0.789 




JjjiLxjVI 

. ^111 J-C I S 1 I l—UJ % 

.AA ^k. *>lj Aj • 

. 11 oVj-L^JIj pLxll o J-ol£ J 5 Liu_> # 

3^1^.jj tj\ \ \ llj jxui^l J^jLLjVI g-xL» • 

■ > lJU< ^ ^ r=-Ä^-Ä-c j_ix <_j-^. LL» 3 jJ| ^ 1 > 

C 2 H 5 OH + 302 * 2 CO 2 + 3H 2 0 

^jLIj ( ä_c j^Lb Lojjlx jjLaIjJL lxujI JjJ»LajVI • 

[O] 


CH 3 CHO + H 20 

Iti t. \_11 *t t ,1. 1 

*-*>^1 J^U^VI & 


C 2 H 50 H *• 

jLc. 3 ' ^ j j <f 
äjl>^ ^ £-» L-oJA£- 

.ii^l 

2 C 2 H 5 OH + 2Na -► 2C 2 H 5 ONa + H 2 
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. jj <*i~> a_LsL^ 


J^jQjVl qLa! jAmil 

.otJiLiÄ jJI A-cl \<, uj^ VI ^ \A. t ... \ # 

oLS j-^-q ^ jl_ä_JI j—o ^'jJ_^a1I Jj_»L 1_»VI ^,\ ^ ~i mij • 

.internal combustion engines ur liJJl 

• l5 -LUJI 3 1 ol^^p-a ^-ä AJLLJI J-A-l^-lJ ^jJs^Luxjj • 

ethene ( Jx.l ^ \ (JjjLLjVI a-iLoc ^j^JLxu 

4 J r 1 t 1 1 C-> L-A-L^Jl] I ^ O J 1 A. J I 

C 2 H 4 + h 2 0 * C 2 H 50 H 


J^jQjVI Liilat 

Jj^LLjVI dj-*-? o-t ^L-uaII ^JLxJI 


I 


■& : 


A_ä^^A-aJI ^11 cj t_j^11 wl ^ ^ Jj_»LL>VI 

^Jj^Cll o Lj^ JjuLlxJ I <j-ö ^_jJ^JI 


6Aj! 

alcoholic fermentation j^ii I 

. A_iaI jx. l^c V *1 ^ t VI 

C12H22O11 + H2O ^ C6H12O6 + C6H12O6 
^-u^lll JL* 

C 6 Hi 2 0 6 * 2 C 2 H 5 OH + 2 CO 2 

ji^j 













































t-\ ^jullnl 



jLJjUI 4-Laäj 
ÄäQSJI 


4jljjxu k »\ 

CH 4 

4_}^ia 182.5- 

4-j^xa 4^jJ 162- 

3 ^/ ? l> 0.8765 (20) 




methane (jQj-iJO jUUJi 

(■ (■ 

Ä-fc^-A-a-A eLuätl <oL- 

jLLiA-U iLaj^dl 4i ji^Hj oLiLSjVl 

Sjj '-o* ^JLää^ .CH 4 

ul-uSj (j—A— lÖ Ia—1—1J —1 A öljj 

> J* ^ .} <L£-äLuxa 


" t^ll 4 \ \ \ \ A 11 4 _ 3 L_i-L^J 


H 


108.70 pm 


C "M H 

H ' V 


H 
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^xUlj ^jlll jx jlL • 
. (J 1 * *1 « xl iU (J_i li A Ij i ^ Ltx» # 

.^UJI V*a_La (J-^. ij • 
.*|^J| e_LaJ • 

* * 

<«.1^0-11 £_* J^lsIj Ij^JlLo L^j-a ^LliJI J^Txjj • 

Jj« xi ^ I ^_>L*lj V*\Ti. .a l o >\f ^ 1 -v a > 1 > ^ > a 

.^LaJI jL^jj 

CH 4 + 202 -► CO2 + 2 H2O 


J[ <jLluJI dUj; pyrolysis ^J^JI Jl.^ll • 

A-kx^lj., <3f^jjJ-Äj l> A_JjVI aj^lix 

.^.I^JI c-jLix 

CH 4 + O 2 ^ CO + H 2 + H 2 O 

charbon • 

^ ^LiyJI tetrachloride 



jQjaII ^JLojl^I 

Si\ <xij 11 ^JUa_jVl ^_jLj^_i_fiJI 1 a Ti.*t*C I 

oli^JI Alessandro Voita liJji 
(J[])-C j a a <1778^ 1776 * * <«« ^j^- 4 

jL-C i l;L£ ^1=^ öl ~> _i xll 

a ^v-k i I l ^ £j\ — % —a., \ \ ui^ll 

■<**£» 
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jLj iaJI o Lal J Wn\\ 

oLäIaJI Jj-ä^ A_äj-^-i *La^£JI «xdjJLl ^LLlaJI ^ ,,,j • 

l- ^k \ 1 1 o 1—> Lix.ix, ^ I <j}LiJI 

. A_J_C l \1S~\ 11 A 1 U 1 A \ I CjI_lLoJl 1 I # 

.(liquid natural gas J^LJI 3 UJI ^ J^L*. • 

• i >* j»^ 1 1 -t»Llo--a_U filler ^JLa • 

.A-cl-JeJI jla^jJ J AJLa-uö VI • 

.A_i_>^^Vl aJ-axuVl A_»J ^1 a jLa^j <j jliu_lJI a ? \ \. ^ 0 

* * 

.uj. .ui^ Lukjl ^ \",,.j # 

.anesthetic j ^ ~< J ■aSUxiJ • 

A_Jjl— ^ ~1 | | CjLxxluj^JIJ Jjl_i_JI ^ JJ_J8 ^ ~ • 



jLu-aJl ^Qjl 

:A_JLi!l AijjiaJlj ^ll^l lr (Jjx^aJI (j^-aa # 

sodium acetate ^j^x-aJI ol-xxul ^ /> L> ^ 1 ^ ^ ^ 

Jxujj jlali^l J_ijl ^J5 A_ijl$JI lj jj-äJIj 

.delivery tube , r u>^ v ^l ^ .^Jblko ajlj^ 

.clampstand • 

.J ^H La^ ■ _ *1 ;Vi ■ * t # 

jJxliljj .A_Jlc ajlj^x A^.jj jLLLkVl i_)j-ijl % 

•(jb ijal l ^lx 11 Jj ) < ^>l l d>ULo o ^^jJ^xäII Cjlxuil 

:a_JLlII AJjljLaJI ^txa^k \ v^<l l (JcLalJI 

Cao 

CH3 COO Na + NaOH ^ Na2 CO3 + CH 4 

A 

.o *y_^xu^^j^ L^JI aJIj^I JxlilJI Ij_A < _ > C A ' 





























- u-ycn yjy 



\ 


*LJI 

hydrogen chloride *uj>i£ 

ijaus «LjliJI «uJLi. u3^i 5*3 
pLJI ^ Ia » » ^ 3 

.^lju hydrochloric acid 

j_ijj-l^J *^a_i Lla-a^J 1 4 t us\ 11 


^1^-äJI 

,4_i^js ^ j <<j^-Lll JX. ^)l_C # 

,^\_aJI ^ i VI jjhXui 0 

g~i\j< JjjLijVI £_» ö^?-jj-a$-M J £ -'-^i • 

, joU ^ frLJIj «ethyl chloride J^jVI 

.zinc chloride «-L^^iJI jjjjJS 

ZnCb 

C2H5OH + HCI * C2H5CI + H2O 

v...X l jl jjjsJI ^_o jj. aa JI »L<JI j"j-° ® 

.ferrous chloride jjj^JI ^ J » - ^ > 

FeO + 2HCI ■* FeCI 2 + H 2 0 
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<UlJjxu SjJäj 

HCl 
j 114- 
^JJ-JLA <L^jJ 85 - 
3 ?— /fb* 1 - 2 


jLjJJUI 4hfr"i 
4iQ£JI 

























*LaJl jJ-l£ 

^ I 31 J-*- 2 ^ 4-a Iac Ljjc. Lix-a • 

H 2 + Cl 2 ^ 2HCI 

4 —1 i -A c cJj^I^a]! J> £ \ ~ ..." • 

.^.LJI jj-1^ ^LIjV jj-^JI jjjjJS £-0 ^Jl 

NaCI + H 2 SO 4 * NaHS0 4 + HCI 


f- LJ 1 ^ a ^ l ^1 ii*i «O 

^jaJI ^JLxJI J_i_a ^ys Sj-o JjV ^LJI jjJ£ c> Aa^v e_aiitl£l 

£C—L-ö ^ —A J-A C. ^ 800 4. 1 ijj 1^ ^ j ^__i I 2v 

.Ca^^A^JI £-0 ^IjlLJI 




L^. oUl jUm.,1 


f-LaJ\ j^..ls a -v oLalj-klujI 

.Silver salts ä^aäII £-}Hj ^ L^Jdl • 

.ionic chlorides Ä-u^Vl ol^j^UI Jotl ^ • 

(j ^* .' (_y^J <(jjL*_a_U A-t-C.1 i n-»!l <t^ajl_a_cjl y • 


. 0 I 3 IUI 


































potassium ^j^uU^-ui o lv» i ^j-j 
V permanganate 

ji~.l ">j < Il pl «* > Aj i ^xuLj I 4 il m jäj 

jt potash permanganate 
■_? ii * .Condy’s crystals 

oujij ^ ' ?• j A ^^xujLj^j Sj jLii (j^ £_UII 

Jili l|Ul J jui^l A-iJLuJ 


-vj t,..il 111 jjl 44 \ a j t 7 - LLiI 

•4 ^ ^jj J,.A £—o j j \ X \a!1 J j .^ 1 L$ —^ i ^ Uij • 

.^^_U4jLjj_JI q! \* j) j Lsj_JI 

2Mn0 2 + 4KOH 0 2 * 2K 2 Mn0 4 + 2H 2 0 

U q I 1 \ ^ "\ ,xj 1 \ \, uj i—J^—A—11 — 1 * 1 -0 <LJ ^ ^ ^ ^ ^ ® 

r- 1 *v\ V <LjjjLö 60 A_^.j J 1 ) < A S ) 

2Mn0 4 2 ‘ + Cl 2 ■» 2Mn0 4 + 2 Cl 



o 
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uLjj-dl jjl \ a j _i l 4 1 , r.*X I 


o -<s 

t> Jjl J. R. Glauber 

A \ UJ Jt " ■ l_J jj > 1 I ~~ ' 1 li 1 .A j I l G ~~~." I 

^3-° A—ä—ä 1695 
.jjUl pyrolusite 


Vj) 1~> /I ^.IjLä 




; ÖJ-LM o, > < '» ■' J j 1~>* 

. l_J^_J I . ~ I 1 \*\ A j_J 



^^LujG^jJI oLlx \a j-i 



■ j j-* ^ y l$ vij 

.(J^_>LajVI A.U<aj1^J a ^ \K Q~ ^ jK A 4 # 

CX^JI £-° <Ll£.LaILi j_i_<-u^l 2 _Hj • 

■ä*» 

.jS^JI f.UI £—O & \c\ 0*t t JJ) K 11 ^ V> > # 

^^LujG^-JI oLjjLauoLal jiaJLujt 
. I ^ \ < fl t xj l__J^_xl I ^2j 1—t X L ** ) 1 /> I \ ... I \ 

oLäljdl L> *' >** # 
.Ol/VUJIjI • 

.L fl 1 ^ 1 L*^oj cjLjI )\ 11 ILi # 

o^Lii ^Lliil \*\\j <JIjV * uX I JoLx£ • 

.Sj^Vi 

. ^ JaJLmJ • 

.redox titrations oIjjL** ^ ^ku~ z .%„.< f. «*.i« • 








































^JlLI 


jjjLLa 


polyvinyl jiläji jjjLLJi ^> 1^11 


a chlorice 


Ijl VI ^ a v_j^j.-a 

£E_JL *_1 .PVC j i<VlS<JI 4 —A_ujI- J 

CiUUaJLi Jj ij 4 II jj_*_La J-Ij j) K II 


(ciijäaJi J) cjLijt^Ji^plasticizers 
l * . .v ^i _ t ‘ stabilizers 

jäd i j i *>J pigments 


^ r% % a t i/Ai j^.aj oru 


■ pi 1 iaJ 




qLaI J \~UaiVI 


n 


PVC: -JJ <lij 1 u «ul 


/'- " T . ... N 

*ULJjau ^ jJÄj 

[H 2 =CHCI]n 

j 260-100 

3 ?Wi 1 - 4 

jUjjJI 4lä^j 

ÄäQSJI 


• 1 ^ \ A / j j 1 \ i Q 1 1 J JJlIaII J-i \ Cj Lo I Jj^JLuJ I 


. ^ ^Lfi V I ■ J f J) i ^ 1 a *nJ I £ 1 V ^ ^ | v ilo l_S—oi I ^ \ tS") J 1 1 P V0 —11 ^ lAi J ® 

1 -vl I Cj L>IjL.uIJ <5I oiL-oJj ^La]I ^_lL lj-f^ £-u-<a ^ <j J-La]I ^-iX PVC JI ^ • 

d^LuVI Jjl^xj <structural panels a_^j 1^JI i^LoxJI oU.^Ulj ^ • 

.^lx J^Llj ^LLjJI <LcLu^a • 
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PVC _ii £LL>i 


U.UI ^ PVC Jl E U:V 


H 

\ 

c 

/ 

H 


CH 2 —CHCI S j a I * * PVC Jl I" -1 ~ i 


H 

/ 

C 

\ 

Cl 


jj^JI _jj J C. iä II sJ A I 1 

—--1:—►[- 


H 

I 

C- 

I 

H 


H 

I 

C- 

I 

Cl 


-] n 




PVC Jl usUJSI 

(Jj+* cH> J-£ 4 ä r .i ~i *s l 


Henri 




<1uj Victor Regnault 
^L»jLi 1835 

Eugene Baumann 
<JJ j^ ( ÄJ1872 ^ 

^ 6,jLo >‘“j ' ' 1 

^ uj-L-H J ; 

jdj 1 ^ 

A_S_Ia S/ A_u3 j * *1 1 

• 1 



.A v 1 , A_a_jTv-o öjLo PVC Jl • 
. > VI AJj^JLa ^ JJ) # 

1 \ \ 1 a 11 I \ ~v V . 1.1 1 1 ^ \ l t±A Q \ ^ ^“1 1 /> 4 0 

































x.^a ^At ^.i »un ^LuJi rt.Ai.uLj laj uijAj ^jjLu ^&ja ^a sodium chloride 



»j^lui öi j^» u Ji extracellular L»^ Ä^kJi j%uJi ^ <ji^Jtj öLKp»Ji ^ ^.^ui 

multicellular organisms LMkJt 


jLxjVI 4_j_j Ä_j JjUu A _t \ .> 


:tUL»L xa_i^JI OUjaJI 





h 



^LujLJUI <aU s 11j il 



* * * * * * * 

^1 Ljj ^1 I j Q' ^I lu^J ^JjhUxJ I tjl • 

,^-älll jii. lijjl 

,*LJI ^ JAi • 

J^LLVI ^ Jl^VI • 




NaCI f bdJI £±* 


"'' jg^_ 


r 

4JL4jxu £ 

""N 


NaCI 

>^JI 


ij jXa 801 : 



4-^.j j 1413 : 

jLJjlJI 4iaAj 


3 ^/j£ 2.17 : 

äaQSJI 
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• jL^ll (J -0 J^-i-<aJI ^_ic (J^o-ä^JI t 4 iI \ \ \ I ^3 # 

. JiL^j^U <lLLaJI ja£. o 1—^-u j^J I aJIjV jc-uj<*L oJI ^ys a K A oLj-o5l ^ ^L^JI ^c_LJI J-L^j • 

,A_iil)l ^j^^JI jjjj K oljjL <(^1-^1 jjJS a-^^) ö^-Jj-^- 11 -^_>jJ^ jL*-.' «y-» jlLJI JjUJI jj£j • 

.jjKS\ ijj Jl ijj <> ^ ionic bond Ä-j^LiJI Ä_kJjjl J <r..-- • 


^ 3 -lJj^J! qUIj Vunl 

• l—o 6 OJ-äJI oLoldaJuJ (J-culiJ 

.^LxJoJI LtuAjj Lj ^fLo jjuj • 
<_ 4 _cLi-c-aJI oi *v Vt ,r>ll ^j-o 4 _Lu 1 cJ g. \ \ i l 4 U a \ J ^ • 

j<^>ll ^-Lc 5 j-a 1 xa 1 I 
,4Ja_fiL*. SjLo ^jJsJLuaj • 
Aa* 4 ^ \ I l g- LU c. | ^JaJLuxj • 



Na —~ le » Na + 

Cl + le-► Cl" 

Na* + Cl--► [Na + - Cl] 




S-jai^Jl Gujarat oljU ji. ^ ^LJl .kiJi j*_. 

innPi J l J j^ M I I 4_iLljiaJ T T . U I J^U l \t\ -t a I 
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f.\ \ 





j^ - äji j ^<■ i *».^>1 1 5j~'<» * ^ i^a sulfuric acid n o^ A 

JAJ^ • Jjljj «L*_ljl^ 

pLaJI Jj) I^aJI (j& /98-96 4 tmtt tj^iAÄ LjjLa»j jä^LJI 


a «tl \ a t*C 1 i 4 jl-uäJI 


r 


ÄJLJj. M ZjHj 

H2S04 


Äj^u 4_^jj 10.3 


•> 



jLJjlJI 

4-äO^JI 



O *j ;< H j^Aa. 

.<^111 j ,£jJj .corrosive Jl^l (s/ i i 3 JSU ojjjUI • 

< 4l*i-w»; fLall (JjLiä J-&J ® 

jlj^ Jl protonating ol-i>:j_>JI HL±)l <.J^U • 

A 0 <_'<>* » J 1 
öJj-u^I J-oLc J-X_J • 

: ( _ s _Ll La£ ^Ls ö^d • 

H 2 SO 4 * 2H (+) + S0 4 2 - 

o C-Uj 1 1 * **■* iS^^i ® 

.aUl JT u:l ^1 


NaCI + H 2 SO 4 ■* NaHS0 4 + HCI 
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^_L Lo j Aa-\l Sj_L*— hJI oLoLi^im VI 

6— 0 ^ I l o—° *L-^I *(Sj-^ 4 IljV • 

. 4. < i | L**i I 

oi j <Lxj> La, ^ j ^ öjLo v * * j • 

1 t f l V . £ j 1 X 4 i A ^ 1 

^ ~> -j • 

.<_ijLäLxAJ jJiJ I 6j-AxuVl 

2 - j| ji • 

* 

." 1 1 \ .. .^ I "!| 

I ^11 ^ 



,jAa £-LLi| 

oj^iUI Jj^j contact process ^^LJl ^ • 

^LliV öf > . « /C VIj Cu_>i£JI j^^*; 

.oa^SJI 

£-» < tl ^- 11 OJ^^UI J^uSI ^Uj ^ « 

.sulfur trioxide i_.-.< i cJU ^Ll>V 

La ^LljV ^yi OJ__>a£JI Jj.n^j cJLj J^_> • 

.oleum i_s^*_i 

Cjj_>j£]I u Aa-> (_jLaj aLJL; OajJI JJ-oj LoJÄCj • 

S(s) + 0 2 (g) ■► S0 2 (g) 

Qj^i ^ n ^ ...^i i \ V 

S0 2 + y 2 0 2 (g) m S0 3 (g) 

I * >.. .^ I "il \_j 

S0 3 (g) + H 2 S0 4 (l) ■* H 2 S0 7 (l) 

H 2 S0 7 (l) + H 2 0(l) *• 2H 2 S0 4 (I) 






















- K -_.<1 I 



. ä.r.i< a a 21c i \ 5 jLa nitric acici (^LjjäjJi 

,^Ut.aj uäMxJI <UjJä ö' j ^ ijÄa^ ^>£3 

iiT „ 

^ ^^XuuLj^ jJI oLl^j^A La£ äj^JI 

• -> (Bengal sait petre) (Potassium nitrate) 

,ijiij nitre j^lji ^ j^bui 
Chile sait petre ^j^ji 
.( sodium nitrate) 


- 






.<laäI^c. j3 ^4JI ä_c.Ljluö 


d t d 4 A 11 dJl_Lu2 


ojjVl 


/ N X 

-o OH 


4JLJjxu 3jJö_l 

HN0 3 

6w-^jJ 42— 
ij^LA 4_^jJ 83 
3 ^/j^ 1.51291 



>^JI 

I 4 14 I I a Ua*i 


OjjVl 

.^jlll OjjVl • 

,^£jJ 2 fc.V! J 1 J) X\ 11 Q.^JI _U J-UJ J ® 

. l_l 1 • 

6J-uj£l J-oLc aJ»I Lo£ • 

<cupric nitrate ^uU^ill cJ^ <> Vji=^ • 

.^UkJJl J-Uxi^l j_-o JJ-a-all OjjV! 

Cu 2 0 + 2HN0 3 ■> Cu(N 0 3 ) 2 + Cu + H 2 O 


£—0 JJi ^aII i ^ ^ 

3Cu + 8HNO3 


JLa 


-t} 


j « ** ^ 1 J ^ 

• J * ^3 ^ ^ >3 ^ Lt 0 ^ ^ ^ ^ 

3Cu(N0 3 ) 2 + 2N0 + 4H 2 0 


15 ( 




















ojjVl pLal 

0 6 J-*J I VI Cj 1—o I I 

* * * 

.LsLjLuj 1_j 

ammonium jA ,vji oi_>n£ ;,w...Vi; f t -.. 


i i 

LkLl£ jjlj • 




JLu^j • 


.basic calcium nitrate o , nitrate 

. d> I A^c. 1 v«^ ^ 

<^Lu^ ^ ^1 Silver nitrate l^\ \ oi 

.LijjVlj a_JsI ji.jiJI ^^LaVl 



J-?J^ J -t£ 


s-)jjVI jAa l 41 ■ r."«Cl 
j-jjiLc eJJjjjj <jL-a^j L_fi_Li£l 

Johann Rudolf Glauber 
.1648 A .1 UJ 

LojA£. OjjVl jAaä. j-JjMi: 

CjI^Ij c ^-uj 
^ 0"^J^ C^A^JI jAa ^ £—O 
.j>Ill]l jLäjJI > 



151 


































- 1 ^ 011=1 




i-v i 4 m "*_* phenol j^IjäJi 

/» ^ ~t I I oj ^ ‘J J Urij - ^ - j 


äjj jA Vjj 

J^-Lj-k-LJ ^ a I .* — 11 ^-ujVIj 


,hydroxybem:ene 


j^JLj 

carbolic acid 




^ i t i * a %< n <la_u^JI 


f 




CeHsOH 

>jj> 


Aj j < a A^jJ 40.5 

jLi^jJI Aiaij 


aj^Ia j 181.7 

jLJjlJI 


3 jiuj j 1.07 

4iQ£JI 


OH 

i 



a vL^> äjLo j \ jjill 6' J j> 6 ^ä • 

.iijjLlI 4-^.jj «*\h 

. JLjI jlll A^JlA 3 j iZaJI A_i^UI AJL=^lj-i • 

2 Us V . 1 . t 4 t . >"S A A \ »^>1 ^ j ® 

,A_Jj^< 111 jlj-JI t>o *Ldl ^ L>L*JJ J&\ J-Aj • 
,A_Jjlj-JI ^j-o A /ij^ jjJJE -lo-?IjJ • 

.aJjL^j I A-oLwj öjI^ 3~^3 ® 

■r-1 '_■ ■■•< j j «11 £^0>l J ^ ' “ .i j • 

.Äjjill ^ Ujit phenoxides 

'1 ' ^ i \ a ^ frl—ali l—J— fl —11 1 Q ^ ^ * (_j— ^ C. 1— 1 — ^ ® 

.formaledhyde jjL^. 

j_o JjIaÄJI J^Lilj - '> 11 1^ ^1^ J *^ l J • 

c ^ t rt rtU ^^ 11 o 

OH 


-► 2 


+ 2Na 


+ H, 


^ij >4 




^j j ■ ^ 11 ' * "‘^J) *^^ 
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JjJulLII ^LLi! 

coal tar (gj ^ ^ 1 1 ^ o 11 j \U a~ ^-o \ * o n > 

; <_jj_k_*J| A^.LL»[ t 2 >-öJ .^LkJI U Q \ < i 

Sj-£I <hydrolysis of chlorobenzene aJj^ 

.oxidation of isopropylbenzene ^iJI J 



J^Jli4 11 qLaI 

. t i-**! 1 O I . \ "'V. 'm | t t Q I 1 

.^^-cLu-ö ^ Q* A ^kJ^JLxU • 

0 i> VI oLcjL» <ol <alVwJI . >X j" • 

.alkylphenols (J^iJjJI oiLUl) 

. < -1 , 1 I n 1 1 j-±£ LLxJ 1 ^LLil ^ ^J^JLuxj • 
O-^ *j « *» ) I l Cj Ij-x-äj^JLlu-o ^ \ un j • 



. 6^ l <*n 1 1 I I 





JjJli^JI l äl , r.*XI 

Joseph ^Uk^JI C I^JI 

1867 a_Lx. Jj^laJI J {ja JjI Lester 

• A_i^.ld>l^ jVl^ CjI jl x\ i*n 11 ^ jr*^ ^^1 1 ^ t <a 9 I 
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ä >'.1 > -n< n ji^aji jt i“»^ . > <x ^n • a »i ^-it chemist ^Laaj^ji 

jfl U. jäj .Jaa^ÄUU AjjLiAJ^JI öLi^ J-aJI A fi ^ A CjIjAAA^ ^jLlAA^JI (JUjAJJ 

jJU. ^ 5j^a*^Jl jAAÄlidl^ yul^iäJt^ J 3-oJt lj$äj>fc ^ÖJI jj.n l j a j^ l ja ^aj£JI ^ 

»I jaj^ Il £jJ j* Jjl JjIjVl (j^J^uaaJI jl£$ -* k} fl J^ N 

+> M ~\^A 4 \ "v ** |JA 11 1 1 A JtCr 

^Jlx ^ 4 jlaMJI ^LaujVi j^ujI j-a jaxj ^-L; 

.*Uaj£JI 

1867 li^ o Jj <^SAj 4 »La j S a-JU Marie Curie ^jU c^»l£ 

, ^ .A_uuj^JI 4^jj^]olj_i-oVl ö^ia-Uu O^v a JaaI Oa^ I C^aJ-ö 

jij .radioactivity '^Uä-VI Jaliiilf sjl^ ^jIaI Jjl c$jj£ <sj C> 

^Jj .^jl J\ ^Ai£. Pierre Curie ^jjS l^jj ^ 

UVc 1 .A\ l C>öj5 L$_J Ja < Ja SjVj c_sl_uiI^Vl Ij-A öJaLs 

aH ^jä£s i^-o^i» 


JJ-i oAh‘ 


Jj-i L >*4H 
_A L_A—0_A_£-J I J—lj 


JJ—? O^J> ( s 5-^'-0 J ft ' b I 

iiLuu ^l^jS 1885 il- Niels Bohr 

A_p_d A-jjI^aj £jj^A Jjl JJA £j^Jj jJI 

jjj^ .6^-oiL ^j-o I j A_1-oLa. 1I Co j l c 6jJ-ll 

Lr lx. *L 1 a 1922 <Cl«j ^Ct^JI ^ J-jjl £>>C^ jj-i JC> 

J-AJ-C-A J-Lä. ^ JJ-A J-a^-J .olj jjl A-a-Ä_aJ A <AiljJ 
. A_j^^aJ I A_Ä ^ 1*^jj ^ 1 , 11 ^ I \A- t iii I 


c $jj£ iSJ^° 



(J* £> '''} * U 

15 ^ John Bennet Fenn ^ 0 ^ . 1 ^ ^j\ j Ai lll Jj 

ilu* JL» j 5 j ^ 1917 

JujjaJI c>aIj j-J j ^ ^ ^ ^ 1 1 * * a Lxxaa! 2002 

0 lL ^ji ^ ^jj^jLuaa ^1 electrospray ionization 

.biological macromolecules L^^J^aJI 
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J>ji 

- I ^ 1833 5_i^ Alfred Nobel JjjJ> jjJJI jJj 

.äjZLiz. 4_wjLuJI {jjm 1 ^*1 gj& ^ i.^s lj /.\ij...U » 


SjLo £_jiä .1 j «nitroglycerine _. : j _.... : ^ Jj --,ii ^ 

.oi 'iil l I 4 J-L. c 5 ^.lj .ä J? .«i Jl dynamite c^-oLjJI 

„ i . fr " fr 

^ ^ <^>£J Leijui l *trX I Lo£ 


jcJlajj diSLJI Ja j , I^tn,~ J ^^La.a. 11 jä-N 







4 _^ii= ^JU Robert Boyle J^ o^»jj 

.A_J j^- A < x J «LlJjA ^Jä J-lj i A j ^ "tl 

(jjll Boyle's Law Ju^» jf^- A 

^Li e_a jx, Lo^ .jLiJI i=JLt-Ajl (jjlj aJj^LjlJI 


«alchemy <lajjJLII j ^ 1 * ^ x n jj \» j.^a ^jJI 

* ^ 1 eJ-° • Liu J-^J I f- Ljaj^ 11 *■ lr ^jujuu I 1 * < A |^ 

• <-XA->j Pt. ~111 ^ J-IaJI 



<~kn 4 jj-?jj 




1871 a_i^ Ernest Rutherford jj cu^jl jJj 

JaLiAJI J J^J Ij jjaJJI ^J_^uI \ 4_L»J_a 

SU Ka 1908 a \< .u g -1 11 ^a ^c_La^ * ^ r I * r.. VI 

j jj_Sj jj i a^Vslj .^_cLxiuV1 L I n,\ H dLr ^ \r 

<*> /*'*> U^uj\j^ [$ Alpha prticles UJI 

I I LA$ .6j jjj A-Llj J-t-aJ ^ lr JjcLxxo Laa 4 a v O j A_ljJjla 

‘-L^J 




























oLiujjLi 


UIJ ,i^JJ s^LaJI oljUJL ö jlHJ L=^u (c^ll ^iUJI J Sjl^Jl <-jj :greenhouse effect Jl jäi 

^ ** ** * «• 

2 % * U a i 1 <L> j_LJI JiSL! ^jLij jj \^11 l u ) < *j j L^a I ja LjjouÄ^. <-ujj ^L o \«^ »1 ji SjALkll ö 

Loi <Jlji^VI J-oLxj jljk «j-Slss Lajix. J&\ J SjLJI ^1 a, L , 1 I ja> .reduction Ji^l^Vi 

. 6 J»^ V 1 J-oLslj ^-Cjli JjjlSJVl £ j ) tJ J & Sjkdl 


oI j a_jjLJI ^LxjS/l ^_ii-ö ^ ^jijJLujaj olji^ Jh> j > ^ ^ ■9 un P ( - ) wder jjjLJI 

^ 1 \ A 1 1 J ^ J^ *\ IU\ (_£ jJI OL 4-4 l— A_i jJ L^ 

^ w ~ ,,,- j 4 LI I oLi-ujjlJIj <L>^1UI .pl > ÄjjliJLo A_i_L^ öjLa ^-Aj ^jjj_JI oljk J^d J-A .bOfaX 

4 Le i ^ SjLaj < 41 <a ll j-äj-aJ <^JljJäaj J-oLxS 


^ j >\ ^ jiVI jjLuä-o ^-aI ^_a^ 0 I 4 I —4 ^Jx. ^j )'^ •■4 < ^> .bauxite o j » 

4 a \\ ^ ' V,e,~ 1 Laa jjjuJI a_Jloc j_a .corrosion J£LDI 
JJLlJI jl ji jjJ^u>JI jlb ^ jjL ^LLJ :luminescence (a^Jl ji) 

L_LjJjJI oL^jiJlJI Uu< ci< jiLjj <a *,11 jl ^11 J_lki jl j-^kiJ a > i LiLL ^1 Jj^jlII < u U e j_a :fermentation 

j 1 1 J^_*jk <-ijVj^^ll oi ^Vi aII c j-o j^ I ^-k Jjo-ääJI •SjLöJJ a KL . L 1 oIjj-aj->j^-U 


.A_j_ä Lj^j ^1 S^5 >A :concentration of a solution Jji^di 

.aJj^ j\ <KIj ^ J±\ Cj^ L^ 11 j-A :electroplating c^ 1 ^ 11 

SjUI 6 ja o Li» jio JsijxJI ,> c> AL^-a SjU ^a :fractional distillation 

oLijUI fi ,oL»^JI c> J^ ‘Akiii^ Sjl^ uUjj ^1=^ oUL^ 


t \ \< .öjLikJI Lf 3 L>^-a j^kJ dJjj A $H-»L 1 Lj^ ajLJI Lf-^j^> a_l^ 4 ^ a^Uc . .calcination ^LkLli 

.L^jl^Ji L-° 6 J Lul! ^1 j^Luu^ ^ijVl 5jkiJI LAjI ja>j ol^Vlj ^ 

^Luu^ Jr l a^l 4^v"v\ Jr l *\W Lkuj jid I jjLxkl n-ko (s jxa^Vl jl Ij^JLS) Lxkj AjLk J£ks a jUc j-a .tarnishing ^kUl 

t 0 °_'J; La J V<j Laa ^ji.jLäJI 1 () -\li u 

i u~jij-^ ^LiäjV jl l■■•*' <> t> j~" 6jLa aj-^DI jjLxjjl .incandescence 

jl jl a Laji J*-L> Cy> * oLl^ A •>_>"> > o KL ä ,_^iJl -U .sedimentary 

.Jj Jlu Li . A ^Jl J (j uäjJU ■ '_! 1^ . 1 1 

jjL-a^ ^1 ,ya jAj < 3 JjJ* Aaij_>a^ i>> ^JLLj s^a^JI ^1 o^Ul .cinnabar jia-ijJi 

s^n-^aii LLI^JI ^Jlj oUjLiaJl Ci* ol^4 ^ ^jLJ' (> :extrusive rock j^lui 

. j:L- ^ yA*3 4J*x: yyUl SjLall ^i^ :buoyancy (^^ui ji) 

n j ö'-^- ä J >Aj «<jI. jiLi Aa»l jl L^. äijä sJje-j^l ajLi^j^I j m. j-A .atomic nuiTiber jJi ja*J> 

,jj-aLl*-Ll (Jjj Jl JjJaJI 

1 „ .\r oj^JI jl aL.^1 jl Sjl^Jl jUiJaliilJ sjLaJI i^=Jui iinsulation j>ji 

i*i,Vl Jla oULLaV ÄaL^all UkUl foU-j-M) ^l^aVl ija^ iradiotherapy ^LxiVl ^'lUJI 

-- ^11 JaJj ä-C jaJaj-a i. f . ta a jlj-a Li - 4 Ö ^ 5 öj ^- 1 LaLt j. LLaj L»AiI jl * J ‘>^...11 

r A- j ,^LUU ^jjJI JjjJI > 18 i^^a^Jl J\ Sj^j UaU, 0 I 3 U ^ :noble gases Li^ui oijUJi 

öj^j^b uj^-j^b öjJ"j f jJJ 1 AjIjU. 
.^L-o ^U L) *±>jJl j '.-^ai i jajj <c> a=.La3_>JI jaij^ 0-® -aU .LäjjJI Jl ajjL-i jjlll c^jLjj JUa (jjjL jii .galena i L 111 * 11 

.Lei. jä" i-tl ^" 1 1 <J_) jl JjLä _1 (Jalj m 11 I J i 6 J^ J .gallon jjjJLÄ—Il 
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.JSLlU ^iJL jVjUI j\ jjd=JI A_ik^ jf ajLc :galvanization ( a\^ ie. ) ^jJjlUI 

oljjVl ^ .JäVl ^ y.12 d*i. ^jjUI ^ jstiu ^jLLo :stainless Steel *9^ yji jVjäJi 

. d> X 1 1 di I^jS-uj^ ^ ' I J -0 ^ J) ^ ^ 4 _JL^ 1 Q 1 1 

.<0^ jl £ dl Jdöil <_i^u dldl (j-wdl u-al^oJ iductile jö 11 Jjlä 

35 * 

•sd Jd"-» Id 0 a*-* sd j 1 di SjLc. 1 dldl cy is;j .(j jaJI i_y&\j± ^ja.1 :malleable j^kii id 

_j ; ■ "J jl jl i u *S i MJ JjU •Gl «(jJJtall (_^al^ik. <_£oJ ibrittle ■ ä.ysä 
.Uja^ jl 4d jl c^d 1 SjL# d *■ ddd j£.U3 Jä.ö luUS SjLj :reagent dil£Ji 

.<d L«^ oUd» ddfc jl juai :electrolysis Gj^sji 

ad'^ 3 ^b Sd Sjd Sj j i^i idd 1 d d fd d. :oxyacetylene soldering j_. <_■’._■■■.! ^dui 

. 1 ~v V 1_J 

yj f,AjLiiS s^gI jjj < •>».>.>U; Jlil jjij «*LJI <_d=>-j ojjVl £_>ja :aqua regia <i«h *uji 

. <£> >_t.A jJL^ ^jjLjlaII <L»I jl 

•4-äLL J\ dd* ö 1 ödj <13^ Jii.j ,Ä±£ <J J\ :matter äjUii 
.^L*kU diLJI jl^JI J* d dliJI ^ <^^Vl jld 1 jd SjL» ^ preservative ÄJääLJi SjUi 
.äjddl SjLJI ^ ^1 ijaj (jl j,jj ,j-a <j 5 ld jl^« (j^j JtUiJI j£.d ijiLui SjL> :catalyst ji^di 

öj-Ld 1 (j-dlio (j-s oiildb äjL> (ju> ÄK^/' SjLo ja :allotrope j^siui 

JsLl. jiUal ^ d Jad^* d d d SjL> LLL. ^ s^ :aerosol (~ i ^ ■ 1 1 jij j^ji j!) j^i 

. P I ^-.1C yj_i l «xi 11 

Sjd d J d ^ ödi ^ J>d yjii jik: iLa :saturated 

L> yyill jj udl lj ddJlj JpjJI (ja f u-» dJLi3j ,dxJl oij^aiSLaj SjL> :amalgam jdLJi 


. A_1_Lu^ 































I .-XI I 


121 <105 ( 

96 ^j^vxJl£JI qUmJL^ 

82 A_) J_i Jj^JI 1 n 

97 ^^^-iJI j j <x*^\ 1 »JiJLj 

139 cJLi 

22 ^i^jjilll 
68 jj \3t i^Jl ^Lis 

68 ia]I 

107,11 

11 Sj jJI 
7 
90 
33 <9 

<23.21,19,17,13,11 -10 old> 
124 <52,50,49,47 <35-33 
73 

11 öj^- 
17-16 JU 

,39 <36 <27,19 <15 <9-7 <4 jjj*. 
<93 <82 ,72-70 <57 ,47 ,41 
143-142,101 
<94 <88 <80 <43 <27 ojjVl 
151-150.123 ,97 
<92 ,83 <45 <43 *Ldl jjJl 
143,140 

149-148 <43c^^Jlo^ 
43 
48 


21-20,17-16 kSiU. 
101 <43^ 

21 oldlj 


jxij4ÄJI 


125 ^LLI 


75 - 4 J-ull 
9—8 


122 <67 

<136—135 <69 c> 

143-142 

117-116.7 


■>> 


fJ-H 


9—8 

51 O l_>dj 

1 42 (_£ d>jl CjIjjI; 
9"7 <19 
125 
125 

96 ^juJUll 

97 <45 3jj-> 
97—96 öjjjj 
39 


>! 

84 <79,41-40 ,30 Jlb 
29 <13 ^4 
147 jji4 

137.130,101 ,47,30^^ 
35-34 Jl£4 

81 <74 <72 r j 

39 cjjJI ^jjaj 


31 


LT^ 


Jtli: 


139<127<67<31 dii: 
,105,89,79,39-38,27 n 
153,121 <111 
152 <29 <13-12 

39-38 .j-Jls 


62 Cjj-ojI 

41 ,9 cdl 

72 

131 ,79 <31 <25-24,4 31^1 
25 

31 6 ^«^1 

* 

9 ^jLs-o öLiioI 

87 <.xLj I 

64 C-Ud^-C. Ijl 


80 


—o 


121 ,27,7^jl 

81 a-lAaJI <Ulj[ 

139oy^^jUI aJIj! 

* 

50 VI $ oL iLluI 

9 LiLxxj I 

45 44 <5 I 
151 ,149,139,111 ,109,43,37 Sa*J 

8^11 
55 <50 JjjiijLjll 
<37 <27 ,24 <22 ,7 ^.dd 
131 ,107-106 

153,151 <149,143 <73,31,24 Sj-11 
92 

73 cJLjUI cj^ll 




27 


■ j 


Lkol 


79 

47-46 <3 oUipI 
139 <25 

94 ciJ^i 


22 


UJJJ 
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133 <103-102,95,93 <79,61 ^ 
9-8 

78 ~j j K tlj a 

93 oj jJLa 
41 Ia *1 

112 jLi^ujjls 
112 ■ ~ 

143 ,109-108 ,33 ili, 



7 

152/135 

51 ,49-48 c5^JI J,Lä 

18 jrJI Ä_,KI ä 


18 ^-jJLLs 

23 (Jjjli 

23 Jjjj L^jli 
23 JjLL tjjjLä 

1 8 * äl . a 


101 ,9 <^jlä 
93-92 o^LS 
143 


82 ,65-64 ,45 ,33 ,9-8 
151 ,127,108,98,96,70,15 iiLSS 


9 "' J j, 

122 '_ v ~_'j.'^ 

124 ,48 JuuAjjJ. 
65-64 ,44 ^^JLDI 


102 ,47 cjIjjjä 
62 ,60 oJL J . 
122 cjJ 

121-120 ,9^^,^ 

72oJLj£ 

46 (_g j ) ,Ar 



99-98 ,77 ,70 ,33 ,9 
7 

147-146,141 ,35 .32^jjli 
98 J-äL» a_i2u 


1 0 A^n, 

147 <71 <39 i jii, 
82 oaIJu 

45 Ij 

<103 <101 <46 <27 <23 <12 
155<140<135<133 <111 


91 jji L_j 4 c jj U 

1 05 l_A 

148 <140 <65 i (J^oLc 
141 SjjJS J^Lc 
8 <6 j 
144 <55 <27 J> 
129-128 <49 

55 4_j jAC. 

123 <10 <8-6 <3^1^ 
50 <15 Jjl^ 
74 c-uj-»jLc 
37 <23-22 <13-12 jU 


23 ( ^LjU 
120 <33 <9 4 \\ \\ olj)Lc 
94 <39 LlJU 
103-102 c^\yi 


17 o L_i_> I ^^jc. 
79 4 \ Q 1 r 


75 £jj 
131 ,27 2Liiij 


136,124 

129,102 , 49-47 ,45 3 ^ j 
130 f jdA? J 
41 
62 

87—86 ,7 , ,a .‘\ 
70 , 13—12 ^Ljj 
121 ,67 ,9 öjjIj 
154 , 67-66 ,809 ^^.jlj 

54 ,45 ö>*b 
105 -ijj-sj jj 
95—94 
11 <i£]i 
47^^ 
119 ^Jl jLoj 

9~8 

89 ,88 ,46 ,37 ,31 ,7 j*Sj 
39 jiajj 


48^3 
84 <*** % 1 %^ \ \,,, 

95 ,41 —40 ,15 ä<",.. 


40 j-ljjj 


107 3,LLj^JI 



7 


li\ (xj 


36-35 a ^ JJI 

125 4 1i... 


60 ~ ^\jcl,,, 
7 2 * ** \ v v 1 Lemi 

78c^^ 
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1 tAt <l l 


I 


91 ,36.15 JSI>i 

7 ^ j» j-l-o 

74djU> 

153 <111 <97 <49-48 <43 olikin 

155 <97 ,11-10 Jfe 

68 o i ** ^ 

121-120,9^ 

28 c - < ^ äLxa 

70 ,RR ,fiD r RR Rfi ,P ,4 

,127 ,125-124 <33 <27 ,25 


58 C-U-l l—A 

139-138 

9 1 J*\ l 1 —IAjuiJ 1—A 

135-134 <33 J^14a* 

<59 «35 <22 <13 <11 <7 

<116-115 ,109 ,43 <32 V 

140 <115.101-100 

142,133 

126—124 <25 <3 

43 

1 52 

126 jJsJ ^Vl. ^LaJJI 

125 

88 <86 <37 Ola! 

9 f jj-La 

94 ,80 <58 <56 ,36 

71 —70 <39 

8 JaaLaaV 

101 

61 <57—56 <9—8 ^jaa-J 

43 11 j l \c ^3 jj 

55-54 <_LJ 

125 <35 A-o_A <iuö J 

55 -M 

130 l 5 -a^ä 

70 oajj^jJ 

89 ^-Laj 

48 <iLjJjÄAJ 

7 

69 <15 ,9 luisti 

69 (jl-t 

53 <43 ,30 


88 jAjjJI oIjää 

151 <43 jjlölll ol_>Äj 

105 

50 Jjjää 

47,41 _40,36 <15 <9-7 



150 «127,86.84,80 <77—76 

151 <139 <105 <101 <83 ,27^1^ 

23 

119 , 73 ^ 

119 ^ u i O J J i~ i 1 

153 <101 <84 ,52 <49-48 ,45 


107 fjjijjZ 

101 <95,91 <81 <61 <59,57,38 SJ^ 

85 

152 <139 <115 <91,45 f ^j^l oUL* 
44 ** cjI^Lö 

154 <67 ,7 (jjjZ (jjl* 
103-102 ^Lo 

45 . J . i c I , ~ 1 1)j < .~i 

117 <89 0>-s[ oi ,U '-a 
111 <45 oIj-^aa oI-Ua-o 
107.102 ,97,92 0^0^ 
55 

138,125oUt£JVI2Lcj^ 
16 <3 (JjJI ~s.■« 

,135 ,133 <101 <84 ,47 ,46 
151 ,149 
148 J ji ■ " 
129 ^yC. ! \ < ^ > ^_uio 
37 ^ a I^a 
1 24 Ä_i^ia£. oLi^J-« 
145-144 ,54 ,50 
1 8 

69 - «l IaS <...l 
45 Ä . g ^ 'I .Aa 

139,129 <51-50 <15 Llk* 
153 <143 <119,115,111 j 



,47 ,44 ,41 <33 <24 <9-8 f 
98 ,96 <63-62 

87 <41 fJLl» 

150 ,131 ,94 <92 ,78 ,62 ,17 
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n .» 
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